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100 AMP 
through 
600 AMP 
MAINS 


e Why waste time, space and money by installing separate 
lighting and power panelboards? Square D now makes it easy 
to combine 120 and 240 volt lighting and power loads up to 
100 amperes, into one panel. Equally important, thanks to 
plug-in design and a complete range of circuit breakers (at 
right), you can get a real heavy duty industrial type panel- 
board with exactly the circuits you need — right out of your 
Square D distributor's stock*... Wedte for the complete story. 
Address Square D Company, 1601 Mercer Road, Lexington, Kentucky pw ao 

1-POLE 2-POL 3-POLE 2-POLE 3-POLE 


*NQO (plug-in) and NQOB (bolted connection) panelboards 16-50 15-70 15-60 70-100 70-100 
are also available factory-assembled for shipment direct to the job a> 86am amp Amp amp 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
Circle 501 on postcard, page 33 





BEST BUY 
IN THE COMPACT 
FIELD TODAY 


You know what it’s like to design a system and then find 
oversized components driving weight and costs up. 

But no more. Now you can specify this compact Watts 
assembly for applications where (1) space is limited or (2) 
you have low flow requirements. 

You don’t sacrifice a thing! Dependable Watts filter has 
20 micron porous bronze element. Exclusive Watts by-pass 
principle gives optimum lubrication at flow rates from .2 to 15 
CFM with negligible pressure drop. Fill plug and oil feed 
adjustment are interchangeable front to rear. Maximum pres- 
sure is 150 PSI. Two sizes — ¥%”" and 4%”. 


FILTER — REGULATOR UBRICATOR 


Write for complete information. Watts Regulator Company, Industrial Division, Lawrence, Massachusetts 
Circle 502 on postcard, page 33 
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Visit Us at Booth 1218— 
Industrial Building Exposition 


IF YOU ARE attending the Industrial 
Building Exposition and Congress, be 
sure to visit us at Booth 1218. The 
dates and place are: September 25 
through 28, at the New York Coli- 
seum., 

Many of the editors will be on hand 
to greet you and answer any questions 
may have. Or maybe you will 
just want to sit and relax after that 
hour-r-r-r long tour of the exhibits. 
In any case, we'll be happy to have you 
visit with us, 

Further information about the con- 
ference program which will be held on 
the first three -September 25, 
26 and 27——appears on page 113. 


you 


days 


Certificate of Appreciation 


PLANT ENGINEERING was pleased to 
receive a certificate, shown below, from 


S. A. 
National 


Anthony, Jr., President, 
Institute for Disaster 


Mr. 
The 





Mobilization, Inc., for services rend- 
ered during their recent seminar held 
in Houston, Texas. 

We are happy to have played a small 
part in the success of this year’s In- 
dustrial Mutual Aid and Disaster Con- 
trol Seminar. 


Plant Engineering—on Microfilm 


MICROFILM PRINTS of the 1960 issues 
of PLANT ENGINEERING, Volume 14, 
are now available for distribution to 
industrial plant libraries and public li- 
braries. The price for Volume 14 is 
$11.95, plus postage. 

This volume or any of the previous 
volumes of PLANT ENGINEERING can 
be obtained from University Micro- 
films, Ann Arbor, Michigan. 

Please note that distribution of these 
microfilms is limited to firms and in- 
dividuals on our controlled and sub- 
scription lists. 


England To Hold First 
Maintenance Conference 


THe First four-day maintenance 
conference ever to be organized in 
Europe is being held this year at The 
Central Hall, Westminster, London, 
England, from November 13 to the 16. 
It is being organized by the English 
publication Plant and Factory Main- 
tenance. 

Here is a brief review of some of the 
talks which will be presented during 
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the four-day conference: Measuring 
maintenance efficiency; Maintenance 
problems in small, medium and large 
Incentives for maintenance 
personnel; Maintenance cost control; 
The role of contractors in mainte- 
nance; Safety of portable tools; Weld- 
ing advances adapted to maintenance; 
and many more, 

For further information about the 
program or registration and hotel ac- 
commodations, address your inquiry to 
the Conference Organizer, National 
Maintenance Conference and Exhibi 
tion, 109-119 Waterloo Road, London, 
S.E.1, England. 


plants ; 


Materials Handling Course 


THOSE TEACHING or planning to 
present a course in materials handling 
or industrial packaging will be inter- 
ested in the new, comprehensive out- 
line which is now available. 

The 166-page outline is composed 
of 20 separate units or sessions. Some 
of the topics include warehousing, out- 
door handling and storage, analysis of 
handling problems, packaging, selec- 
tion of equipment, industrial trucks, 
and effect of handling on layout. 

Also included is a list of aids re- 
quired; a listing of effective films 
free materials for classroom distribu- 
tion; complete reference list of text- 
books, handbooks and publications; a 
master list of visual aids; and a com- 
plete bibliography. 


Readers interested in getting more 





ym + gy | U.S.A. $10. Canada $11. Other countries $12 per year 


of address: Send to PLANT ENGINEERING, 
supply position title, 





iP name, 
month to make the —~ ‘effective with following month's issue 
Y tion at Milwaukee, Wis. 





as controlled circ 


Copyright 1961 by Technical Publishing Co., 
308 E. James St., Barrington, Ill 


Change 


Single copies $1. 
Please 


Circulation Division, Barrington, IIlinois. 


company address. Request must reach us by the 15th of 


Published monthly and accepted 


&> 


®*Piant Engineering” is a registered trademark 
of Technical Publishing Company. 


PLANT ENGINEERING 





Former “Top Ten’’ industrial plant 


features Natco Glazed Velour Brick 





Appearance of building and grounds was one of the im 
portant selecting factors in the “‘top ten’’ competition, 


Decorative and durable Natco black velour brick gives the Split Ballbearing plant in Lebanon, N.H., distinctive design. This 
plant (Division of Miniature Precision Bearings, inc.) was designed by Cari Koelb & Associates, Architect, Weston, Mass. 


The Split Ballbearing plant in Lebanon, New 
Hampshire, was named one of the country’s 
“top ten” industrial plants by Factory Maga- 
zine the year it was completed. Selection of 
the ten award-winning plants—from a field 
of 700 entrants—was based on their architec- 
tural beauty and their functional qualities. 

One of the influencing factors in the judg- 
ing was the appearance of the plant exterior. 
Natco Ceramic Glazed Velour Brick was used 


on the outside wall construction. Versatile 
black velour brick serves a dual purpose. 
First, it is distinct in design . . . modern now 
and in the future. Second, it is durable . . . will 
help solve outside maintenance problems. 
Ceramic Glazed Velour Brick is furnished 
in nine attractive colors, plus black and white. 
It is available in standard brick sizes and 
conforms to AST'M specifications. For more 
information, write for Circular CB-30. 


Beauty and utility . . . Natco velour brick has them both 


natco 


corporation 


GENERAL OFFICES: 327 Fifth Avenue, Pittsburgh 22, Pennsylvania .. . 


Branch Offices 


Boston « Chicago « Detroit *« Houston « New York « Philadeiphia «+ Pittsburgh + Syracuse 


Birmingham, Alabama « Brazil, indiana...1N CANADA: Natco Clay Products Limited, Toronto 


Circle 503 on postcard, page 33 





Massco-Grigsby | 


PINCH 


VALVES 


“Hinged” sleeve 
permits tight closing 
reduces wear. 




















Recesses in sleeve serve as 
“hinges” during compression. 


Unobstructed flow eliminates high 
friction loss; and there are no metal 
parts in contact with pulp or liquid. 


Several types of 
closing mechanisms 
are available, from 
handwheel to 
motorized. 


Automated 
Systems. 
Completely 
automatic 
systems may be 
coordinated 
and interlocked 
with other plant 
equipment. 


1” to 14” L.D.; pressures to 150 psi; 
temperatures to 200° F. 


WRITE FOR CATALOG 609 


MINE AND SMELTER SUPPLY CO. 
3890 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 


Circle 504 on postcard, page 33 
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information about this outline or how 
they can purchase it, should send their 
request to The Material Handling In- 
stitute, Inc., One Center, 


Pittsburgh 22, Pa. 


Gateway 


Directory on Plastics 


RESULTS OF A recent survey of all 
Army, Navy and Air Force research 
and development work in plastics are 
compiled in this directory. 

Names of engineers engaged in de- 
veloping or manufacturing (or both) 
the plastics items listed; the names, 
addresses and telephone numbers of 
the installations; and telephone exten- 
sions of individuals are included. 

The booklet, Technical Resources 
Directory in Plastics (PB 171 036) is 
available from the Office of Technical 
Services, U. S. Department of Com- 
merce, Washington 25, D. C. Price is 
2) 7 


92.4 2. 


Military Service 
Manpower Analysis 


How pores your staff of engineers 
and technicians rate in relation to the 
Universal Military Training and Serv- 
ice Act? To help you make a quick 
inalysis of the probable liability of 
your male employees, especially those 
having critical occupations, various 
forms and instructions are available 
to you. 

\n appendix to the material sets 
forth the current list of Critical Oc 
cupations as issued by the U. S. De- 
partment of Labor and the current list 
of Essential Activities issued by the 
U. S. Department of Commerce. 

For the complete pamphlet, contain- 
ing an introduction, the various forms 
necessary and the appendix, send your 
request to the Engineering Manpower 
Commission of Engineers Joint Coun 
cil, 29 West 39th St., New York, N. Y. 
or the Scientific Manpower Commis 
sion, 1507 M Street, N.W., Washing 
ton, D. C 


Engineering Changes at Armco 


Ora E. Clark, general superintend- 
ent of the Middletown Works of Arm- 
co Steel Corporation, is retiring after 
34 years’ service with the company. 

Donald C. Osborne, presently as 
sistant general superintendent of main- 
tenance and services, succeeds Clark. 

John J. Timberlake will become 
superintendent of 


assistant general 


maintenance and services. He formerly 
held the position of superintendent of 
assigned maintenance. 

James G. Townsley, now assistant 
superintendent of assigned mainten- 
ance, will be promoted to superintend- 
ent of assigned maintenance. 

Mr. Clark joined the company in 
1927 as blast furnace superintendent. In 


O. E. Clark 


J. J. Timberlake J. G. Townsley 
1947 he became assistant general su 
perintendent of the Hamilton, Ohio, 
plant and general superintendent the 
following year. In 1951 he was made 
general superintendent of blast furnace 
operations at the Middletown Works, 
and in 1956 was promoted to general 
superintendent of the plant. 

Mr. Osborne is a graduate of Pur 
due University and joined Armco in 
1933. In 1941 he was named assistant 
to the superintendent of cold strip 
processing and in 1946, superintendent. 
He was promoted to assistant to gen- 
eral superintendent in 1956, and in 
1957 became assistant general super- 
intendent of rolling and processing. 

Mr. Timberlake, a graduate of Lins- 
ley Institute, joined the company in 
1935. After serving as an electrical 
engineer, he was named general fore 
man in the maintenance department in 
1944. He was promoted to assistant 
superintendent of the maintenance de- 
partment in 1948, and superintendent 
of assigned maintenance in 1959, 

Mr. Townsley is a graduate of the 
U.S. Naval Academy. He started with 
the company in 1947 and after several 
special assignments was named assist 
ant foreman in assigned maintenance 
in 1950. He advanced to assistant su- 
perintendent of assigned maintenance 
earlier this year. 
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MOLYBDENUM 


CLIMAX MOLYBDENUM COMPANY, a division of American Metal Climax, Inc., 1270 Avenue of the Americas, New York 20, N.Y. 





RECENT TEST SHOWS MORE PROOF 
OF MoS,’s LOAD-CARRYING ABILITY 


From the German laboratory of Alpha Molykote Corporation comes 
new proof of Molysulfide’s® ability to resist galling and seizing at 
pressures beyond the yield point of most metals. Previous tests have 
shown that MoSe sustains loads up to 475,000 psi. In this 
Almen Wieland test, similar to the Falex test, a 4’ pin actually 
extruded without any surface damage at pressures of 100,000 psi, while 
similar pins using other lubricants were torn, galled or “‘frozen’’ to 


~ New Teflon-MoS, Bearing 
Component Withstands 
Temperatures Up To 575°F 


A new precision ball bearing, which 
operates at temperatures up to 575°F 
and needs no conventional lubrica- 
tion, is now coming off the lines at 
the Barden Corporation’s plant in 
Danbury, Conn. Trade-named BAR- 
TEMP, the new bearing utilizes a 
ball retainer of reinforced Teflon 
compounded with “Moly” lubricant. 
Resistance to deformation is much 
higher than that of pure Tefion*. Also, 
the material serves as a dry lubricant. 
As the bearing rotates, microscopic 
amounts of Molysulfide rub off and 
are deposited on the raceways. Re- 
sult: long bearing life at temperatures 
where conventional lubricants fail. 
Successful applications include 
synchros, fans, motors, blowers, 
barometic pressure switches, tachom- 
eter generators, and other devices 
operating from 1,000 to 24,000 rpm, 
at temperatures ranging from —100°F 
to 575°F. 
*T.M. E. 1. du Pont de Nemours & Co., Inc 


When writing, refer to CL-105 


“Moly” GIVES WIRE ROPE 
45% MORE BENDING LIFE 
That’s the forthright verdict of one of 
the leading wire rope manufacturers, 
which recently tested its MoSe-lub- 
ricated wire rope against four other 
leading brands. Fatigue tests and 
field tests demonstrated the rope’s 
ability to outlast other premium wire 

ropes in service. 

Used as an ingredient in wire draw- 
ing compound, Molysulfide creates a 
micro-shield around each wire. This 
smooths out minute surface imperfec- 
tions and prevents the wires from 
grinding together as the rope flexes. 
Result: reduction of internal friction 

better resistance to fatigue—far 
longer rope life. 

When writing, refer lo CL-106 
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the point of breakage. 
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The photo above shows mild steel | 


pins used in Almen Wieland test. 
No. 1 is unused Control Pin. No. 2 
(lubricated with mineral oil and 
MoSz) and No. 3 (with MoSe bonded 


coating) were elongated and extruded 


without weight loss. No. 4 shows | 
typical failure with conventional lub- | 
ricant. Note that the key sheared off | 


and that pin and block were galled 
and seized. Surveys of many lab- 
oratories indicate that the extrusion 


) 


r 


phenomenon exhibited by No. 2 and 
No. 3 pins has never been produced 
with any other conventional lubri- 
cant. 

As a result of Molysulfide’s unique 
pressure-sustaining ability, MoSe is 
widely used as a “break-in” lubricant 
which prevents abrasion and seiz- 
ing, permits shorter “‘break-in”’ runs, 
and prevents bearing damage when 
boundary lubrication occurs. 

When writing, refer to CL-107 








STRATTON 


B PAUL E. “PAPPY 
About the Author. “Pappy” Stratton has 
been providing technical help on lubrica- 
tion and metalworking problems to cus- 
tomers in the Detroit area for nearly all of 


the twenty-five years he has been work- 
ing for the company. In addition to having this store of 
practical experience to help him, Pappy has completed 
the Company’s Sales Engineering School. 





How. 


AMOCOOL" 
Transparent 
RET 








SS 
ss improve 


profit 
picture 
_in this plant 


*Trademark 


By using a soap-base grinding compound, Detroit Edge 
Tool Company was getting excessive corrosion and rust 
on work and grinding machines. Oil vapor was collecting 
on machines and on the ceiling, causing dirty working 
conditions. Most important, high wheel loading was 
causing frequent down-time for wheel dressings. 


We worked out a test program on AMocooL Transparent 
Coolant with the management. On our first test on one 
surface grinder, feed pressure was cut substantially 
while at the same time metal removal was increased. 








This is 
AMERICAN OIL COMPANY 


in action 








Eliminate reworking because of rust, reduce wheel loading and extend intervals between wheel dressings; 
do these and you increase profit per unit, explains Detroit Edge Too! president, Dan Ebbing, to P. E 
“Pappy” Stratton of American Oil. Plant manager, John Yonker (right) and Sam Vineh, operator, look on 


The cost of reworking parts to remove rust was elimi- 
nated. Time required to clean machines to get rid of the 


Quick facts about 


odor was cut in half. Less wheel loading and fewer AMOC ’ 
' AMERICAN 


raner smi 
amsparer 


wheel dressings have upped production and reduced c 
costs. Our test program paid out in an improved profit © Clear, wanaparent Huid =] a 
: . . “11: . * Controls corrosion on work 
picture. All grinding and drilling equipment has been and machines 
, © All chemical. Does not 
converted to Amocoot Transparent Coolant. etree A meet | AMERICAN OIL 


¢ Unaffected by humidity COM PAN Y 


Would you like this kind of technical help to assist you 

— , : : . , @ Fire resistant 

in improving profits? Get it by calling the American Oil » Gitte 910 South Michigan Avenue 
Chicago 80, lilinois 


Company office nearest you. 
Circle 506 on postcard, page 33 





How the Westinghouse De-ion’ Arc Chute 


ARC FORMED on interrupting CONFINED within grid plates of quencher 
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extinguishes breaker arcs in 12-cycle or less! 


DIVIDED into small, harmless segments 


August 
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AB De-ion Breaker 
Arc chute is circled 


EXTINGUISHED by the mass of grid plates 


Every time you break an electric circuit, an arc is 
formed. This arc must be controlled quickly and 
safely to protect the system. The finest and safest de- 
vice to control arcs is the DE-ION® arc quencher in 
all Westinghouse AB circuit breakers 

The design of the chamber confines the are and 
quenches it by dividing it into small harmless seg- 
ments which are cooled and extinguished by the mass 
of surrounding material. The action within the ar 
chute is quick and positive. 

See the quenching action in full color in Westing- 
house’s “‘Arc in Action”’ high speed photography flip 
book. It’s free .. . ask your Westinghouse representa- 
tive for a copy of SA-8900 or write: Westinghouse 
Electric Corporation, Standard Control Division, 


Beaver, Pa. You can be sure .U it’s Westinghouse 


Westinghouse 


Circle 507 on postcard, page 33 





Measurement [Control ideas for cutting costs: 





HOW TO SAVE TAX DOLLARS THESE DAYS 


Profit these days always has to be concerned with the 
phrase “after taxes.’”’ At a large process plant sewage 
taxes were being paid on the basis of all water con- 
sumed. But a sizable portion of this water was actu- 
ally used as “raw material’’ for finished products and 
never reached the sewage lines. A Rockwell engineer 
suggested putting liquid meters* on process units to 
accurately record the water consumed in production. 
By proving that large quantities of water going into 
the plant were not discharged as waste, sewage tax 
bills were cut drastically. 

This is just one example of the many ways a Rock- 


well field engineer can help you track down new and 


%* Rockwell makes meters to measure a variety of liquids 


different ways to cut plant costs with measurement 
and flow control devices. Rockwell has more experi- 
ence than any other single source for this kind of cost 
cutting. That’s because Rockwell, as the world’s largest 
manufacturer of a complete line of meters, valves and 
regulators, has been asked to solve more problems. 

Wherever liquids, gases or slurries flow through 
pipes in your plant, you probably can save time, 
money or materials with new or improved methods 
of measurement and control. It’s easy to find these 
cost cutting opportunities—just have a Rockwell field 
engineer visit your plant by sending in the coupon 
today. 


water, oil, chemicals and other industrial fluids. 


ROCKWELL 
The leading single source for Measurement /Control products and ideas 





¥ a 
‘a a 


“IN-PLANT” METERING: 


LIQUIDS AND GASES 


Rockwell gas and liquid meters, 
properly applied, can improve 
quality control, sharpen cost con- 
trol, and prevent waste in almost 
every plant department. A Rock- 
well Field Engineer can help you 
find where meters will cut costs 
... and Rockwell has a complete 
line of meters to measure prac- 
tically anything that will flow 
through pipe. 


CONTROLLING PIPED MATERIAL: 
LIQUIDS AND GASES 


More efficient control of all the 
material flowing through pipes in 
your plant is a positive step in 
cutting costs. There are new ap- 
plications and new ideas for using 
gas pressure regulators and valves 
that will stop wasteful, inefficient, 
and dangerous handling of fuels, 
production fluids, and products. 


HOW MUCH ha cnalion 
COULD YOU SAVE? 


There is hardly a plant anywhere—including 
yours—where the right application of the right 
measurement and control methods and equip- 
ment won't produce savings many times the 
modest cost involved. Certainly it’s worth in- 


vestigating—especially since it will cost you 
nothing to find out. Siraply mail the coupon now. all fine products by & 


ROCKWELL 


END COUPON TODAY, 








- 
Rockwell Manufacturing Company, Dept.™C2H. Pittsburgh 8, Pa. Name Title 
Please send me literature as checked 
Valving gas, liquids and slurries. Bulletin V-621 








Measuring gases. Bulletin 1085 

Regulating gas pressures. Bulletins 1044, 1059, 1082, 1086 

Measuring liquids. Bulletins P-100, P1-666, OG-400 Address 
| Condensed catalog of all products. Bulletin C-5000 

Please have your Field Engineer call. City Zone___ State — 


Circle 558 on postcard, page 33 











SUN CUTTING OIL SAVES SIX WAYS. A typewriter 
manufacturer was producing pins, fasteners, and other 
parts from Bessemer screw stock on Brown and Sharpes 
and New Britain Gridleys. Finishes were poor, production 
slow, tool life below average. Work from cut-off was too 
hot to handle and there was excessive smoking. Analysis 
showed the cutting oil was deficient in antiweld and lubri- 
city. Sunicut 11 Cutting Oil was recommended and its use 
resulted in immediate improvement in all trouble areas. 
In addition ... savings on oil cost alone ran $6300 a year, 
proof that Sun quality does not mean a premium price! 


SWITCH TO A SUN GREASE STOPS TROUBLE! A sys- 
tem of delicately balanced propellers produces the big 
wind in this huge transonic wind tunnel. Control mechan- 
isms at the roots of the blades consist of several small sets 
of spur gears, antifriction bearings on gear shafts, and four 
10-inch antifriction thrust bearings. Oil was being used 
for lubrication, but oil leaked ... caused unbalance, violent 
vibration, gear and bearing failures. Sun 1897 Grease was 
recommended. An assembly was packed; leakage stopped. 
After 18 months, the Sun grease was still in service; not 
one bearing or gear failure had occurred! 


Are you stymied by the question: 


QUALITY... 


THE BEST ECONOMY OF ALL 


Actually, 
the answer is 
simple enough: 


SUN OIL COMPANY 
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HYDRAULIC OILS, SUNOCO SERVICE CUT LOSS! A 
molder of fiber glass products operates several plants. In 
one, leakage was causing frequent downtime of six presses 
molding fiber glass trays. A Sun man analyzed the trouble, 
recommended Suntac 302, one of the many Suntac oils 
designed to combat leakage in hydraulic and circulating 
systems. At another plant, production of boat hulls like the 
one shown here was stymied by a contaminated oil. 
The Sun man swung into action . . . brought in equipment 
to salvage the oil, saving a sizeable sum through service. 
Now job-fitted Sun Solnus 300 is keeping production rolling! 


OT -@1-04-05 


SOLNUS OIL CUTS MAINTENANCE 50%! A Pennsy!- 
vania manufacturer compared performance of his regular 
compressor oil with Sun Solnus 300 in a Chicago Pneu- 
matic air compressor for two rigid test periods of eight 
months each. The Solnus 300 cut discharge valve main- 
tenance from 4.12 manhours per month to 1.82, intake 
valve maintenance from 5.68 to 3.00, and all valve main- 
tenance from 9.87 to 4.87 . . . maintenance savings of 50°%. 
Dollar savings ran a tidy $915 a year! Where can your 
Sun Representative help you save with the quality per- 
formance of the right job-fitted Sunoco product for you? 


Which petroleum product? 





Get the product quality it takes ‘to keep you rolling . . . job- 
fitted by men who know what they’re doing . . . teamed with 
the service you have a right to expect! Try a Sunoco product 
in your plant. It’s the fastest way to convince yourself that 
investing in Sun quality can be good for you. 


PHILADELPHIA 3, PA., DEPT. PY-8 


in Canada, Sun Oi! Company Limited, Toronto and Montreal, 


Circle 509 on postcard, page 33 
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COMPACT 300 VOLT CONTROL RELAY 


savingest relay ever! So reliable it is permanently er 





omomm el. [hard teem e), B8 lenge) is 
panels, front or back wiring. Six sizes 


New from Cutler-Hammer 


New products, new ideas to help your business now 


The air is charged with new ideas at Cutler- 
Hammer .. . ideas and products resulting from 
our new production facilities, new engineering 
talent, new research programs, and most important 
of all—a new desire to serve you better in the sixties. 
Evidence of this vitality and what it can mean 
to you are these eight typical new products. 


//! SIZE 5 STARTER Available as starter 


Open dimensions only 13 


or contactor 


x 15%6" x 7% 











You can expect more news from Cutler-Hammer 
around the calendar. Give your Cutler-Hammer 
sales office or distributor a call. They’re all charged 
up too—anxious to tell you more about what's 
new at Cutler-Hammer. For descriptive literature 
on any of these products, write Cutler-Hammer 
or call your nearest Cutler-Hammer distributor. 


MOST VERSATILE FOOT SWITCH YET C! 





For steel! or slate’ 
25 to 600 amperes. 
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UNITROL DESIGN in ct >» of three dept ILLUMINATED PUSHBUTTONS Newest addition to 
gives more flexible motor rntr e r tt 


s versatile oiltight line. Dozens of types, many colors 


WHAT'S NEW? ASK... 


CUTLER-HAMMER ule 


Cutler-Hammer inc., Milwaukee, Wisconsin « Division: Airborne Instruments Laboratory « Subsidiary: Cutier 
Hammer international, C. A. « Associates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S. A 
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300 (48,000 BTU/H) Perfection Schwank Gas Infra-Red Heaters* Mounted at a height of 36 fi., heat the area of 100 ft. wide by 500 ft. 


J} & L Steel Saves 46% in BIU’s with 


Minimum 55° machinery temperature is necessary to requirement with a BTU capacity 46% less than any 
guarantee peak operating efficiency of critical pro- other proposed heating system. Total mainte- 
duction equipment at Jones & Laughlin’s /—Se= nance requirements consist of 
No. t Continuous Weld Pipe Mill, ' =~ air blowing the gas-fired units 
Aliquippa, Pa. Replacing their previous / once each heating season. After 
heating equipment, 300 Perfection three full seasons of dependable 
Schwank Gas Infra-Red Heaters (600 fi gas heat and employee comfort, 
in the entire plant) meet this tough not one of the 2,400 ceramic 





Approved by A.G.A., 
Underwriters, C.G.A. and C.S.A. 
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noi TOGETHER 


long without partitions or u alls to adjoining plant areas. These gas-fired heaters are part of the 600 installed at J & L's Aliau ppa Works 


Perfection Schwank Gas !nfra-f 


burners (4 per heater) has needed replacement. Infra-Red Heaters. For complete information, con- 
. . ; tact your local Gas Company or write to Perfection 
Perfection Schwank Gas Infra-Red Heaters give te A yr’ Ss , 
Division of Hupp Corporation, licensee of American 
J & Lall the advantages of modern gas heat . . . high ; at . 
ns : Infra-Red Radiant Co., 1135 Ivanhoe Road, Cleve- 
efficiency, precise control, speed, cleanliness, econ- : . 
cab ae - land 10, Ohio. American Gas Association 
omy and dependability of supply. Gas can be the 
answer to your unusual or everyday heating problems. 


Heat better for less with Perfection Schwank Gas FOR HEATING A ' IS GOOD BUSINESS! 


Under Schwank U.S. Patents 2,775,294 and 


2,870,830 and pending applications 


Circle 511 on postcard, page 33 
August, 1961 





Now-all the J-M FESC 


#1 - INSULATION COST/100 SQ. FT. INSTALLED- PLUS INTEREST #2- YEARS TO RECOVER INVESTMENT 
T f— $35 IN ADDED INSULATION (PER 100 SQ. FT.) 


: 
| HEAT & COOL 2 AND ANNUAL RETURN ON INVESTMENT 


DESIGN U=0.10 - ; 
- , WA HEAT ONLY (U=0.15) | HEAT & COOL (U=0.10) 


METAL > —_, 
4” CONCRETE —T NORTH SOUTH NORTH SOUTH 


—+— 


2%" CAST GYPSUM 1 — FI METAL DECK 4 % 


2” NOM. WOOD ve HEAT ONLY 3 
DESIGN U=0.15 4” CONCRETE 3% 3% 


METAL 2%” CAST GYPSUM 3 3 
4” CONCRETE 
—— 2%” CAST GYPSUM 2” NOM. WOOD 2% % 


f ——— 2” NOM. WOOD — 
vas ANNUAL RETURN 
| | ON INVESTMENT 
” mm #2” 2m 
THICKNESS OF INSULATION 




























































































APPROXIMATE INSTALLED COST of various thicknesses of Fesco INVESTMENT RECOVERY — showing 
Board, together with the appropriate thickness over typical roof how soon you will recover your addi- 
decks to meet design factors of U=0.15 BTU/HR/°/sq. ft. loss tional investment in insulation . . . 
through the roof assembly for buildings that require only winter heat and showing amount of return on 

and U=0.10 BTU/HR/*/sq. ft. for air-conditioned structures. your investment for life of equipment. 
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BOARD you can use! 


New production 
facilities in full swing 
to meet your demands 
for this remarkable 
new roof insulation 


HOW YOU CAN TAKE ADVANTAGE OF THE IN- 
CREASED AVAILABILITY OF FESCO BOARD FOR 
OPTIMUM THERMAL ROOF DESIGN. The use of 
increased amounts of insulation is today an economically 
sound practice. Greater thicknesses of roof insulation are 
required to reduce the rate at which a modern air-condi- 
tioned building gains or loses heat . . . to reduce conden- 
sation .. . and above all, to provide an acceptable comfort 
level for the occupants. 

This added roof insulation, of course, means an addi- 
tional capital investment by the owner. Table #1 (below) 
shows installed insulation costs for heated-only, and for 
heated /air-conditioned buildings. 

However, the cost of the added insulation pays for 
itself in 2 to 5 years, as shown in Table #2. 

Then, after the building owner has recovered his initial 
investment, permanent Fesco Board roof insulation con- 
tinues to pay a big dividend in heating/cooling savings 
each year the building is in operation. These savings— 
for both northern and southern locations—are shown in 
Table #3. 








WHY FESCO BOARD IS SUCH AN EFFICIENT 

ROOF INSULATION. Fesco Board is an asphalt- 

impregnated board, formed of expanded perlite particles, 

#3 - TOTAL OPERATING SAVINGS -HEAT & COOL/YEAR/100 SQ. FT mineral binders and fibers. When perlite—a volcanic rock 

$10 T $10 —is expanded at temperatures greater than 1700 F, it is 

transformed into light-weight, sealed beads of volcanic 

$9 $9 glass, honeycombed with dead air cells. These perlite 

a particles provide Fesco Board with its unusually excel- 

$8 $8 lent thermal insulation qualities . . . along with incom- 

bustibility, moisture resistance, permanence, light-weight, 

dimensional stability, compression resistance and fabri- 

cation ease. Fesco Board is available in thicknesses of 1” 
to 314”, in ¥%” increments. 














$7 





$6 


For an illustrated folder on Fesco Board, write to 
Johns-Manville, Box 158, Dept. PE-8, New York 16, 
N. Y. In Canada, address Port Credit, Ont 


peter ere JOHNS-MANVILLE 3/¥j 


PRODUCTS 















































SAVINGS in total operating costs, 
including first cost of equipment 
for heated and air-conditioned 
buildings per 100 sq. ft. of 
roof area for various U values. 
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QETABZVLOR BI, the StF bearing man, says: 


“PUT UP THIS NEW WALL CHART 
sae 
AND YOU'LL LOWER THE 
C Add up the costs of downtime, maintenance and 
OST OF BEARI NG bearing replacement. They may total much more than 


you think. So, how can you reduce them? It’s easy— 

MAINTENANCE!” put up this bearing maintenance chart where your crew 
can refer to it often. Just look at its contents! 

It tells how to keep bearings lubricated + how to 

prevent overheating * how to protect bearings 

SS from dirt * and how to check bearings during 

ae ° run-in—to prevent damage and downtime later. 

N tal —_— : § Every plant needs at least one copy of this 


4 


~ 


bearing chart, and perhaps more. 


= 


— 


ro 
». >) , JUST ASK YOUR AUTHORIZED 


Sif DISTRIBUTOR FOR AS MANY AS 
New’ YOU NEED. SHOULD HE BE OUT 
OF SUPPLY—WRITE US DIRECT: 
ADVERTISING DEPARTMENT, 
SKF INDUSTRIES, INC., P. O. BOX 
6731, PHILADELPHIA 832, 


PENNSYLVANIA. 
6120 


hat can, 
ang trou Sav, 
ble for 
You 





Sewn, Advanced ball and roller bearing technology 


— 
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These Gates Hoses are in use on this Atlas project: 


Atlas Missile Base contractor 


relies on Gates Hose 


In buitding a group of 12 emplacements 
for the Atlas ICBM near Salina, Kansas, 
Gates Hose was chosen by the prime 
contractor for use throughout the con- 
struction. Thousands of feet of Gates 
Hose for air, suction and discharge, water 
and steam are giving outstanding service 
in constant use under severe working 
conditions. 

This project is under the supervision 
of the U.S. Army Corps of Engineers. 
The contractors are Utah-Manhattan- 
Sundt, a joint venture headquartered in 
San Francisco. 


Gates makes a hose for every indus- 
trial application —every type of hose in 


a full range of sizes. All are dependable, 
top-quality products of Gates continu- 
ing program of Specialized Research. 


You get fast delivery from local stocks. 
The hundreds of Gates Distributors, 
located in all parts of the country and 
throughout the world, have large stocks 
of hose on hand, backed by Gates Stock- 
ing Service Centers in every major in- 
dustrial area. 

This means that you always get quick 
delivery of Gates Hose from a local 
source. 

Call your nearby Gates Distributor 
when you need hose of any kind, for any 
purpose. 


The Gates Rubber Company, Denver, Colorado 


Gates Industrial Hose 
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HELPFUL WATER CONDITIONING DATA 
FROM BETZ 


ITH THE GENERATION of pure 
Wan all the solids—dissolved 
and suspended, that enter the boiler with 
the feedwater remain in the drums and 
tubes. Continued addition of feedwater 
results in greater and greater accumula- 
tion of solids until some limit is reached 
beyend which operating difficulties will 
develop. The limit may be the amount 
of sludge, the dissolved solids or some 
component of the dissolved solids— 
such as the alkalinity or silica concen- 
tration. Every individual boiler has 
some limiting factor which if exceeded 
will eventually produce operating diffi- 
culties. In addition to the chemical 


factors, there are many mechanical 


EXCESSIVE BOILER BLOWDOWN 


@ Close control of blowdown is essential, not only to avoid operating 
difficulties but also to achieve operating economy. 


factors that influence the boiler water 
concentrations which can be maintained 
safely in a particular unit. These include 
boiler design, pressure, rating, water 
level and load characteristics. 

The purpose of boiler water blow- 
down is to control concentrations—both 
dissolved and suspended—within safe 
limits so as to assure trouble-free opera- 
tion. The objective is accomplished by 
ejecting some of the concentrated water 
from the boiler and replacing it with 
feedwater. The rate of boiler blowdown 
is defined as the ratio of the quantity of 
blowdown water to the quantity of 
feedwater and is expressed usually in 
percentage as follows: 

Quantity of Blowdown Water 


= &% 
Quantity of Feedwater 100 & Blowdown 





Chemical Factors 


Excessive amounts of total solids—both 
dissolved and suspended—can promote 
carryover of boiler water with the 
steam. When boiler water solids are 
carried over in the steam, deposits will 
occur in non-return valves and stop 
valves, superheaters, steam piping and 
engines or turbines. Serious loss to tur- 
bine efficiency may result or incrusta- 
tions on governor valves may cause 
over-speeding or wrecking of the 
machine. It is essential that safe boiler 
water operating limits be established 
to avoid carryover. 
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Total Solids 
ppm 


Operating 
Pressure, psig 


Suspended Solids 
ppm 


Total Alkalinity 
ppm 





3500 
3000 
2500 
2000 
1500 


0- 300 
301- 450 
451- 600 
601- 750 
751- 900 
901-1000 1250 
1001-1500 1000 
1501-2000 750 
2001 and higher 500 











700 300 
600 
500 
400 
300 
250 
200 
150 
100 











Figure | 


The American Boiler Manufacturers’ 
Association stipulates in its standard 
guarantees on steam purity boiler water 
concentrations shown above. 

It should be noted that limits for total 
solids, alkalinity and suspended solids 
are stipulated. The effect of dissolved 


solids, suspended solids and alkalinity 
on carryover has been a subject of con- 
siderable research. In some plants 
alkalinity is the determining factor, 
while in other plants it is the total 
dissolved solids which limit the boiler 
water concentration that can be main- 
tained without carryover. In general, it 
is agreed that part for part suspended 
solids have a more pronounced effect 
on promoting carryover. 

Suspended solids include precipitates 
which are formed within the boiler as a 
result of the precipitation of hardness 
as well as any suspended matter which 
enters the boiler with the feedwater. 
Internal boiler water treatment with 
phosphate control is standard for most 
types of feedwater, and is designed to 
precipitate the calcium hardness as 
calcium phosphate. There is a tendency 
for finely divided precipitates, such as 
calcium phosphate, to promote boiler 
water foam and thus contribute to carry- 
over of boiler water with the steam. In 
addition, excessive amounts of sus- 
pended solids will cause sludge accumu- 
lation or scale formation. The heat 
insulating effect of deposits on heat 
transfer surfaces can result in the loss of 
boiler efficiency. Even more important 
is the possible overheating of the boiler 
tubes and the consequent tube failures 
that can result. It is therefore essential 
that blowdown limits be properly estab- 
lished to avoid the adverse effects of 


excessive amounts of suspended solids. 

High boiler water alkalinity tends to 
promote foam formation and may also 
contribute to caustic metal embrittle- 
ment. In boilers operating at very high 
pressures, excessive caustic alkalinity 
can contribute to caustic corrosion. 


One other very important factor that 
must be taken into consideration is 
boiler water silica concentrations. Very 
high boiler water silica concentrations 
are undesirable due to the danger of 
silica deposition, or the formation of 
very hard complex types of silica scales 
such as analcite and acmite. In addition, 
in boilers operating above 400 psi gage, 
high silica concentrations can result in 
silica vaporization and the formation of 
siliceous deposits on turbine blading. 
Suggested permissible limits for boiler 


Figure 2 
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water silica concentrations are shown 
in Figure 2. 


Mechanical Factors 


Boiler design has a marked influence on 
the safe limits that can be maintained 
both from the standpoint of carryover 
and deposit formation. It is obvious 
that in some of the older boiler designs, 
where all steam carrying tubes discharge 
below the water level, a great deal more 
turbulence results in the boiler drum 
compared to the more modern designs 
where steam carrying tubes enter the 
drum above the water level or through 
separating devices. 

Boiler design must also take into 
account the effect of operating pressure. 
At high boiler pressures, the difference 
in water-steam density decreases and the 
effect of gravity on water and steam 
separation is decreased. 

High water level is one of the most 
frequently encountered causes of carry- 
over as well as one of the easiest to cor- 
rect. The method of firing a boiler may 


be such as to disturb circulation and 
contribute to carryover. 

Obviously, operating a boiler at 
loads in excess of designed rating will 
provide more cause for carryover than 
operating within the designed rating. 
Sudden load changes will cause more 
difficulty than steady loads. 

Each of these factors has a bearing on 
establishing safe limits for an individual 
boiler to avoid carryover. Boiler circu- 
lation, type firing and particularly ‘hot 
spots’ in the boiler have a substantial 
effect on sludge accumulation and 
scale formation. 


Blowdown Economy 


High blowdown rates are wasteful. In 
addition to the heat loss, an increase in 
make-up water is required. If the make-up 
water is treated the added cost of ex- 
ternal treatment is a factor, as well as 
the added cost for internal treatment. 
Therefore it is desirable to establish a 
blowdown rate that is adequate to 


CAN BE COSTLY 


Figure 3—Typical Calculations on Savings Possible Through Reduction in Blowdown 
Basis —! Day 


August, 1961 


assure trouble-free operation of the 
boiler, and yet is not excessive so that 
costs are held to a minimum. 

The ABMA limits should be viewed 
only as a guide in establishing safe 
operating limits for any individual 
boiler. The many variables that affect 
the establishment of safe limits must be 
taken into consideration. In some cases, 
because of boiler design or high silica 
values, it may be necessary to establish 
limits well below ABMA stipulations. 
In these cases improved external treat- 
ment methods may be helpful. Con- 
versely, in many cases it is possible to 
establish limits well above ABMA 
stipulations and thereby secure greater 
economy. The antifoam agents that 
have been developed in recent years, 
when properly applied, frequently will 
permit establishing limits considerably 
above ABMA stipulations and still per- 
mit generating steam of excellent purity. 
The advances made through research in 
the development of sludge conditioning 


agents frequently permit higher sus- 
pended solids than ABMA stipulations. 
A thorough investigation of all factors 
involved will determine whether or not 
some improvement in the external or in- 
ternal feed-water conditioning program 
will permit blowdown savings which 
will more than off-set the cost of the 
improved method of treatment. Figure 3 
illustrates the savings in fuel alone 
which can be accomplished by a reduc- 
tion in blowdown rate from 6% to 2°}. 


In every plant the subject of blow- 
down is sufficiently important to justify 
a study of all the factors involved. Betz 
has the products and ability to handle 
all phases of your boiler water condi- 
tioning problems effectively and eco- 
nomically. A Betz Engineer will be 
pleased to discuss your water condi- 
tioning problem. Why not contact 
him today. 


BETZ LABORATORIES, INC. 
PHILADELPHIA 24, PENNSYLVANIA 

















@ CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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NEW General Electric 10-amp, 


ACTUAL 
SIZE 


OFFERS 4 SIGNIFICANT 
FEATURES NO OTHER 
RELAY CAN MATCH! 
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SNAP-IN TROUGH COVER between top and middle rows 
of relays (on lower half of panel above) has been re- 
moved to show how relay sides form own wiring trough. 
Space-consuming wiring trough is eliminated, and relays 
can be mounted closer together. 


1. ONLY 300-VOLT RELAY WITH 
CONVERTIBLE CONTACTS 


You can change contacts from nor- 
mally open to normally closed in 
90 seconds . . . with only a screw- 
driver. Coils too, can be changed 
in seconds ... and you can make 
up any form you need through 8 
poles from basic 4-pole relay. Re- 
sult: increased flexibility, reduced 
inventory costs. 


+» ONLY 300-VOLT RELAY TO FORM ITS 
OWN WIRING TROUGH 


New CR120 relays eliminate need 
for separate wiring trough—re- 
quire only 55% square inches of 
mounting area. Result: panel size 
is substantially reduced because 
you can mount more relays in a 
given space. 


ONLY 300-VCLT RELAY WITH ALL 
TERMINALS OUT-IN-FRONT 


There’s no double-decking of ter- 
minals to complicate hook-up. Wir- 
ing and maintenance are simple 
because all terminals are out-in- 
front where they are most acces- 
sible. Result: important savings in 
installation and maintenance time 
and costs. 


ONLY 300-VOLT RELAY OFFERING 
ALL THESE FORMS 


Choose from standard 2-, 4-, 6-, 
and 8-pole relays and latched and 
pneumatic timer forms. Also avail- 
able are 2-pole adder kits, allow- 
ing you to assemble 6- and 8-pole 
relays from basic 4-pole form. 

Your General Electric sales en- 
gineer has a sample of this new 
300-volt relay. Call him today for 
a demonstration. Or, write for pub- 
lication GEA-7329, General Elec- 
tric Co., Section 811-26, Schenec- 
tady 5, New York. 


Progress /s Our Most Important Product 
GENERAL @® ELECTRIC 
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- 300-volt industrial relay... 


Save Panel Space, Installation Time With These Design Features 


90-SECOND CONTACT CHANGE—Convertible 
contacts may be changed from normally 
open to normally closed with only a screw- 
. in the field. Allows you circuit 

reduces inventory. 


driver . . 


flexibility, your relay 


WIDELY-SPACED TERMINAL BARRIERS—Plenty 
of space between terminal barriers (% 
inch) allows you easy access with stand- 
ard screwdriver for connecting leads. Large 
pan-head screws add to ease of hookup. 


= . eat Be 
te ~ 
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2 
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ee 
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BUILDING BLOCK POLE-ADDERS— T wo-pole add- 
ers can be mounted on sides of basic re- 
lay to give 6- or 8-pole device. Allows you 
building-block flexibility . .. in the field. 
All forms also available from factory. 


ALL TERMINALS IN FRONT—Have terminal- 
board accessibility—no need for double- 
decking . . . even on 8-pole forms. Result: 
complete accessibility from the front means 
installation time is greatly reduced. 


VISIBLE CONTACTS—AIl contacts are visible 
at a glance. You can check panel functions 
manually by moving indicating tab. ON- 
OFF identification on marking strip indi- 
cates whether or not coil is energized. 


& 


COMPATIBLE DESIGN FOR ALL FORMS—Same 
design used for latched relays, relays and 
timer (1 to r). Height, wiring arrange- 
ment, and terminal locations are alike 
for all forms. Result: simplified installation. 


HANDY WRITE-ON MARKING STRIP—White 
nylon marking strip lets you label each 
relay and all wires. Result: visual iden- 
tification of relay and wire numbers saves 
time when inspecting or trouble shooting. 


30-SECOND COIL CHANGE—Inspect or replace 
coil by loosening two screws and pulling 
out coil. Can be done without the use of 
special tools . . and without removing 
the relay from the panel 


HIGH CONTACT FIDELITY—Self-cleaning con- 
tacts have unique “scrubbing” action. Mov- 
able contact springs are mounted at an angle 
so contacts slide over each other to wipe 
off contaminants. 


GENERAL @@ ELECTRIC 
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THIS LUBRICANT 
ENABLED Uc 
TO INCREASE 
PRODUCTION” 


says—PITTSBURGH TUBE COMPANY 











“Our 70,000 pound Draw 
Bench was designed to operate 
ut a maximum of 80 feet per minute, full 
load. We decided to increase the drawing 
speed on lighter tubing to 100 and 104 
feet per minute. This overloaded the 
Speed Reducer, however, causing it to 
overheat. We tried four different makes 
of oils without success before trying 
LUBRIPLATE A.P.G. 90. With LuBRI- 
PLATE, we are able to pull heavier tubing 
than before at 104 feet per minute with- 
out the Reducer overheating.” 
R. S. Vorous 
Maintenance Engineer 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- a ee 
ties for every purpose ... \WORIPLATE 


LUBRIPLATE H.D.S. 
Moror OIL meets today’s ” 0 S 
LY ee | 

















exacting requirements for 
gasoline and diesel 
engines. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free “LUBRIPLATE DATA BOOK” ...a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 
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Editorializing ! 


PLANT ENGINEERING: 

“I’m sure you'll be happy to learn 
that an editorial from your magazine 
was quoted at a June 8 meeting in the 
Pittsburgh Hilton Hotel. 

“As a part of our program, Karr 
Parker, President of Buffalo Electric 
Co., Buffalo, N. Y., commented on cur- 
rent business conditions. As a part of 
his remarks, he quoted the editorial 
which appeared in the May, 1961 issue 
of PLANT ENGINEERING, written by 
Tom Hanson entitled ‘Price Cutting— 
Fact or Fancy?’ Mr. Parker stated 
that this editorial was certainly a good 
one and was very thought-provoking. 

“We plan on issuing, over our mail- 
ing list, the minutes of this meeting. 
We intend to include this editorial in 
its entirety with full reference to the 
publication. We trust this is acceptable 
to you and your company.” A. E. 
Wage, Executive Secretary and Treas- 
urer, Westinghouse Agent-Distributors 
Assn., Pittsburgh, Pa. 


@ We are greatly flattered that Mr. 
Parker thought enough of our editorial 
to quote from it at the above-mentioned 
meeting. Our full permission has been 
given to use this material.—Editors. 


Truck Article in Demand 


PLANT ENGINEERING: 

“Will you please send me a copy of 
Crane’s step-by-step inspection pro- 
cedure for industrial trucks? This was 
mentioned in Part III of ‘Electric 
Trucks at Crane’ in your May, 1961 
issue. 

“We are in the process now of re- 
viewing our material handling equip- 
ment and have found that these arti- 
cles contain excellent information.” 
Thomas R. Peirce, Western Printing 
and Lithographing Co., Poughkeepsie, 
New York. 

PLANT ENGINEERING: 

“You have a very fine series of 
articles on electric fork lift operation 
which appears in your March and 
April issues, pages 108 and 114 re- 
spectively. From your footnote in the 
April issue, a third part will appear 
in your May issue. I would be most 
appreciative of receiving copies of all 
three parts. 

“This is one of the most informative 
articles on this subject that I have had 
the pleasure to read. The approach 
Crane Company took to their prob- 


Edited by Bea Berghorn 


lem will help in solving our own 
mobile equipment troubles.” W. D. 
Willis, Industrial Engineering, Rey- 
nolds Metals Co., Sherwin Plant, Cor- 
pus Christi, Texas. 


PLANT ENGINEERING: 

“T received your letter of June 20 
informing me that the supply of tear 
sheets on ‘Why Electric Trucks at 
Crane?’ was exhausted. I do wish, 
however, to order six reprints of this 
article, and am enclosing $1.50 to 
cover cost of same.” Cloyd W. Sowers, 
Supervisor-Shop Service, Ingersoll- 
Rand Co., Painted Post, N. Y. 


@ Tear sheets of this popular article 
are exhausted. However, we do have 
reprints of the entire three-part article 
for 25 cents per copy. Quantity prices 
will be furnished on request.—Editors. 


Clever Fellas These Engineers! 


On a letter we received the other day, 
The unusual signature appeared this 
way : 


(Se 


G. M. Sturgeon 
Project Engineer 


Scientists Prove Popular 


PLANT ENGINEERING: 

“I would appreciate receiving four 
tear sheets of the article “The Care 
and Maintenance of Scientists’, that 
appeared in the June, 1961 issue of 
PLANT ENGINEERING.” Robert P. Eng- 
vall, Engineer, The Worcester Founda- 
tion for Experimental Biology, Shrews- 
bury, Mass. 


PLANT ENGINEERING: 

“In accordance with the invitation 
extended on page 242 of the June issue 
of PLANT ENGINEERING, will you 
please send me two sets of the article 
‘The Care and Maintenance of Scient- 
ists’ contained on pages 107, 108, 240 
and 242 of the mentioned edition.” E. 
S. Howarth, Project Manager, Alcoa 
Technical Center, Aluminum Co. of 
America, New Kensington, Pa. 

PLANT ENGINEERING: 

“Will you please forward to us 

the articles listed below which ap- 


peared in PLANT ENGINEERING’s June 
issue: ‘The Care and Maintenance 
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DEARBORN’S FULL-RANGE 
PRODUCT LINE SERVES ALL 
YOUR WATER TREATMENT NEEDS 


Check the Scoreboard !... How many of these does your plant need?* 


Boiler Water Treatment, Slucge Dearborn® 66, 201, 240, 241, 242, 245, 247, 250, 251, 253AF, 281, 
Conditioners and Anti-Foams 291, 659, 669, 679, 689. 


Cooling Water Treat ‘ Polychrome® 501, 505, 525 and Dearborn 533 with Endcor® A; 
ee Dearborn 860 with Endcor B; Dearborn 143, 846, 862, 888. 


Steam and condensate Super Filmeen® and Super Filmeen 20—filming amines 
Corrosion Inhibitors Alkameen® and Alkatrol —neutralizing amines. 


Biocides Dearcide® 702, 703, 707, 711, 717. 
Coagulant Aids Aquafloc 420, 425, 430. 


Process Antifoams Ex-Foam® 630, 631, 635, 636. 


; Scale-Cleen —inhibited dry acid. 
Scale and Deposit Removers Dearborn 134—inhibited hydrochloric acid. 


mae Servi Before and after sale—covering all your potential water problems 
Consulting Service from source through reuse to disposal. 


Chemical Feeding Equipment; 


: ; Most complete of any water treatment company. 
ion exchange resins 


Experience Three-quarters of a century—longest of any Company in the field. 


*Partial list of products. Most are available in economical powder or easy-to-use briquette form. 


Unfortunately, there’s no panacea—no universal cure-all—for industrial 
water treatment problems. 


That’s why Dearborn’s full-range product line—the most complete in the industry — 
is critically important. Because of it, Dearborn engineers need not ‘“‘make do”’ 
with something almost good enough. They have available the exact chemical 
combination best suited to the job—combinations developed by Dearborn research 
laboratories and proved in Dearborn’s 75 years of experience—longest in the 

water treatment field. Many of these product combinations are protected by U. S. 
patents and are available only from Dearborn. 

Dearborn’s water treatment division has eleven district offices in the United States 
and Canada and a trained field staff of 90 to serve you—before and after a sale. 
Call your nearest representative today. Or write for our Bulletin outlining 
Dearborn services and how they can end your water treatment problems. 


RBORN CHEMICAL COMPANY 
General Offices: Merchandise Mart, Chicago 54 + Dallas + Des Plaines, Ill. - Ft. Wayne - Honolulu 
Linden, NJ. + Los Angeles « Nashville + Omaha «+ Pittsburgh + Toronto - Havana + Buenos Aires 
Circle 518 on postcard, page 33 
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PENFLEX TUBING ABSORBS 
THERMAL EXPANSION SHOCKS 


Thermal expansion 9OO F . . . pressure 
up to 850 psi. . . . impact and pipe move- 
ment under terrific strain, but Penflex 
safely handles them all. That's the story 
of Penflex 8” 1.D. stainless steel inter- 
locked tubing welded into the pipeline, 
eliminating the cost of flanging the joint 
as wellas the pipe. This was installed as an 
expansion joint on safety blow-off valves. 

Wherever thermal expansion, pressures 
and shock are factors in keeping steam, 
air, water or chemical lines from breaking 
you can rely on Penflex Interlocked Tub- 
ing and Penflexweld High Pressure Tub- 
ing. Available in steel, bronze and stain- 


less steel from 1%” 1.D. to 24” 1.D. Write 
Flexible Metallic Tubing Company, Inc., 
Route 30, Paoli, Pa. 

DATA BOOK 2 

AND CATALOG 

VICHT ASAPIPE EUT.. 


for complete details to Pennsylvania 
GET NEW 
Circle 519 on postcard, page 33 


BACKTALK— 
FORETHOUGHTS 


of Scientists’ and ‘How Lighting 
Affects Heating and Air Condition- 
ing’.” H. E. Twietmeyer, Plant En- 
gineer, Research Laboratories, General 
Motors Corp., Warren, Mich. 





PLANT ENGINEERING: 

“The article, ‘The Care and Mainte- 
nance of Scientists’ in your June issue 
was interesting and somewhat of a 
revelation but you overlooked one 
thing—who changes their diapers? 
Let’s hope they are as good as they 
seem to think they are. The real sci- 
entists of the past must be restless in 
their graves.” Walter Coopey, Engi 
neering Consultant, Charleston, W.Va. 


@ Tear sheets on this article are fast 
disappearing and any reader interested 
should get his request in to us—pron 
to.—Editors. 


Pneumatic-Hydraulic Reprints 
PLANT ENGINEERING: 

“Enclosed is a check in the amount 
of $1.50 for a single copy of your 48- 
page reprint of the series ‘How To 
Design Pneumatic-Hydraulic Actua- 
tion Systems.’ 

“Your single copies have been very 
helpful in assisting me in my work.” 
John A. Sahonchik, Design Drafts 
man, International Smelting and Re 
fining Co., Perth Amboy, N. J. 


@ The reprints of this series have just 
become available and may be obtained 
for $1.50 per copy.—Editors. 


Grounded Power Systems 


PLANT ENGINEERING: 


“Please send tear sheets of the 
article ‘Evaluation of Grounded Neu- 
tral Power Systems’. The article ap- 
peared in the June issue of PLAnt En- 
GINEERING.” J. W. Bowman, Plant 
Engineer, The Celanese Polymer Corp., 
Belvidere, N.J. 


Threadline Mortar 


PLANT ENGINEERING: 

“An article in the June PLANT En- 
GINEERING announced a new epoxy 
mortar, Threadline Mortar. Our re- 
search staff would like to obtain a 
laboratory sample of this material 
along with any available technical 
data and price lists.” H. J. Deney, 
Vice President Research, Pierce and 
Stevens Chemical Corp., Buffalo, N. Y. 


PLANT ENGINEERING: 
“We would thank you to send us 


further information regarding the ad- 
hesive for masonry construction as re 
ferred to in June PLANT ENGINEERING. 

“We are particularly interested in 
the type caulking gun and the solvent 
used in cleaning the gun. Any other 
information that you could furnish 
would be appreciated.” G. M. Mag 
ruder, General Manager, Columbia 
Pipe Co., Columbia, S. C. 


@ All requests for further information 
have been forwarded to the manufac- 
turer of Threadline Mortar.—Editors. 


Industrial Construction Reprints 


PLANT ENGINEERING: 

“Please send me one reprint copy ot 
the special section entitled ‘Industrial 
Construction and the Plant Engineer’.” 
Dale E. Carrell, Project Engineering 
Dept., Mead Johnson & Co., Evans 
ville, Indiana, 


PLANT ENGINEERING: 


“Please send me one reprint copy 
of the special section entitled ‘Indus- 
trial Construction and the Plant Engi 
neer.’ 

“Services of this sort are very help- 
ful and increase the value of your pub 
lication manyfold.” Hm. Albies, Cen 
tral Engineering Dept., Continental 
Copper and Steel Industries, Inc., New 
York, N.Y. 


@ Reprints of this helpful section are 
still available —Fditors. 


More Weldors 


PLANT ENGINEERING: 

“We would like very much to have 
five reprints of “Training Maintenance 
Weldors—Part III’, which appeared 
in the June issue of PLANT ENGINEER- 
Inc.” S. John Oechsle, Jr., Metalweld, 
Inc., Philadelphia, Pa. 


PLANT ENGINEERING: 

“We have had to train maintenance 
and tooling weldors many times since 
starting operations in North Carolina. 
Your series of articles entitled ‘Train 
ing Maintenance Weldors’ in April and 
subsequent issues of the PLANT ENG! 
NEERING magazine are well written to 
help such a program. 

“T would appreciate receiving tear 
sheets of the full series, if available, 
for our future use.” F. F. Willis, 
Tooling Manager, Douglas Aircraft 
Co., Inc., Charlotte, N.C. 


@ Tear sheets on parts I, II, and III 
are still available. When this entire 
series of five articles has been pub- 
lished, the reprint of the complete 
series will be available for a nominal 
This will be announced at a 


Editors. 


charge. 
later date. 
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ALLIS-CHALMERS 


A-1508 








Actual radiograph of a 5-hp open-type motor taken with a 24-million volt Allis-Chaimers Betatron. 


X-ray view of motor health 


Invisible standards of perfection increase life expectancy of every Allis-Chalmers motor 


The exceptionally long performance 
of A-C open motors proves the value 
of thinking beyond established 
standards of design . . . of taking 
“significant new achievement” as 
the ideal. 

This ideal led to many refine- 
ments for A-C open motors: double- 
shielded bearings that keep dirt out 
and allow controlled migration of 
grease, permanently numbered leads 
for easy identification and connec- 
tion, and heavy-duty cast iron 
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frames that resist corrosion and keep 
rotating parts perfectly aligned. 

For totally-enclosed, open-type 
and Super-Seal general purpose mo- 
tors, and electrically or mechanical- 
ly modified definite-purpose motors, 
choose the motor built to invisible 
standards of perfection. Choose A-C. 
Special application help available. 
Call your nearby A-C representative. 
Or write Allis-Chalmers, Jndustrial 
Equipment Division, Milwaukee 1, 
Wis. Super-Seal is an Allis-Chalmers trademark 


Circle 520 on postcard, page 33 





Conspicuous by its Performance - 


a =o J he ae 


Clark Model CMB-2 
Balanced / Opposed Air 
Compressor rated at 400 
bhp. Models available from 
75 to 8000 bhp. 


Balanced/Opposed 


AIR COMPRESSOR 


Air Power—100 Ib. Variety—The kind that is 
economical, dependable ...That’s what you get 
with a compact Clark Balanced /Opposed Air com- 
pressor. You may hide it in the basement or the 
boiler room, but this smooth running veteran will 
always be conspicuous by its performance. 


Efficiency at All Key Points—Compressor cylinders 
utilize large, streamlined air passages and opti- 
mum number of valves to minimize pressure drop, 
turbulence and valve losses. The heavy duty Sim- 
plaire valve has only one moving part on the low 
pressure suction side. Its webbed disc valve ring 
is opposed by minimum spring force, operates 
with less total differential pressure than any other 
compressor valve design. The Clark intercooler is 
carefully engineered for highest possible heat 
transfer rates. Double wall construction provides 
a large surge chamber to minimize pressure drop 
and assure maximum delivery of air. 





DRESSER 
7 INDUSTRIES 
Inc. 


OlL + GAS + CHEMICAL 
ELECTRONIC - INDUSTRIAL 








A Real Space Saver—Squeeze it into “impossible” 
places ... install large amounts of horsepower in 
limited areas. Compact Clark design with over- 
hung integrally supported rotor makes the most 
of available space, eliminates bulky extension 
shafts with outboard bearings and flywheel. 


Perfect Running Balance—Clark Balanced /Op- 
posed design cancels out primary and secondary 
unbalanced forces. Units run smooth and quiet, 
thereby easing wear on moving parts. Founda- 
tions need only be large enough to support the 
physical weight of the compressor. You can locate 
a Clark machine anywhere... with confidence. 


Low, Low Maintenance—Internal components are 
easy to get at, easy to service. Clark Simplaire 
valves are ultra simple in design, can be readily 
installed, or disassembled and cleaned. Valve 
bodies and housings of like size are completely 
interchangeable for suction or discharge, offer no 
alignment problems. 

Put Greater Efficiency into every compressor dol- 


lar you spend. Contact your nearest Clark repre- 
sentative for full details, or write for Bulletin 185. 


CLARK BROS. C0.,OLEAN, N.Y 
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BULLETINS 


JUST RELEASED 


| and OF IMMEDIATE PLANT INTEREST 





~~ 


DUST CONTROL 


Automatic Dust Arresters 

Design and operation details on auto- 
matic bag type dust arresters that 
collect dust without interruption dur- 
ing bag cleaning are presented in 8- 
pp Bulletin 164-6. Dimensions, ca- 
pacities and specifications included. 
Buell Engineering Co., Inc. 


For a copy, circle 101 on Post Card 





Electrostatic Precipitators 


Air pollution problems and their so- 
lution with electrostatic precipitators 
are discussed in 12-pp Bulletin 2128. 
Principles of operation, specifications 
and electronic controls are covered. 
American-Standard Industrial Div. 


For a copy, circle 102 on Post Card 


Electronic Air Cleaner 

Principle of electronic precipitation 
is explained in 16-pp Bulletin 258B. 
Specifications, dimensional diagrams 
and tables of capacities included. 
American Air Filter C»., Inc. 


For a copy, circle 103 on Post Card 


PUMPS, COMPRESSORS~—— 


Rotary Pump Guide 
Performance and construction details 
on rotary pumps designed to handle 
thick or thin liquids and operate 
efficiently in either direction are pre- 
sented in this 16-pp bulletin. Dimen- 
sions given. Roper Hydraulics, Inc 
For a copy, circle 104 on Post Card 


Single-Stage Chemical Pumps 
Cradle-mounted chemical pumps fea- 
turing interchangeability of parts 
among various sizes are described in 
8-pp Bulletin 70288. Dimensional 
data, diagrams and coverage chart 
are included. Ingersoll-Rand Co. 


For a copy, circle 105 on Post Card 


Seal-less Pumps 

Design, operation and selection of 
canned pumps for leakproof pumping 
of corrosive, toxic, volatile, explosive, 
radioactive or other fluids is covered 
in Bulletin 1100-1. Fostoria Corp. 


For a copy, circle 106 on Post Card 


Rugged Pumps for Sewage Disposal 
Vertical, enclosed-shaft, non-clog 
VCS pumps are described in 16-pp 
Bulletin 124-G. Gives simple method 
for determining capacities, pump and 
motor selection tables, layout dimen- 
sions and engineering data, optional 
equipment. Chicago Pump. 
For a copy, circle 107 on Post Card 


Compressors for All Requirements 


Sixteen-pp Catalog 20 gives data on 
200 models of gasoline- and electric- 
driven compressors for industrial and 
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other applications. Features automa- 
tic start and stop and constant run- 
ning units with horizontal or vertical 
tanks. Lincoln Engineering Co. 


For a copy, circle 108 on Post Card 


More Power Where Needed 

Described in this bulletin is a port- 
able rotary compressor powered by a 
53-hp engine providing a 60 per cent 
power surplus at only 1600 rpm. 
Shows design features contributing 
to low maintenance. LeRoi Div., 
Westinghouse Air Brake Co. 


For a copy, circle 109 on Post Card 


PACKINGS, GASKETS 


Rubber Sheet Packing 


Construction details and recommend- 
ed applications of natural and syn- 
thetic rubber sheet packings are 
covered in Bulletin PK-170A. Covers 
general purpose sheet, diaphragm 
sheet, Neoprene sheet, and Nitrile 
sheet styles. Johns-Manville. 


For a copy, circle 111 on Post Card 


industrial Felt Reference Guide 


Comparative properties of industrial 
felt for packings and other applica- 
tions are presented in handy refer- 
ence tables in this 10-pp bulletin. 
Lists such data as comparative price 
coefficients, physical and mechanical 
properties, chemical properties and 
fabrication. Continental Felt Co. 


For a copy, circle 112 on Post Card 


improved Gasket Materials 

Factors to consider in choosing gas- 
ket materials are outlined in 24-pp 
Bulletin AD-190. Includes selection 
tables, resistance ratings, design in- 
formation. Describes characteristics 
of rubber sheet, compressed asbestos 
sheet, woven asbestos, vegetable fiber, 
other materials. Garlock Inc. 


For a copy, circle 113 on Post Card 


Spiral-Wound Gaskets 

Revised 20-pp Folder AD-176 gives 
information on Guardian paper thin 
gaskets and high temperature gas- 
kets made with ceramic filler ma- 
terial. Covers construction, specifica- 
tions, flange face finish, bolting data, 
styles. Garlock, Inc. 

For a copy, circle 114 on Post Card 


MECHANICAL POWER 
TRANSMISSION 


Spiral Bevel Speed Reducers 


Horizontal and vertical bevel speed 
reducers are described in 34-pp Bul- 
letin J-25. Gives information on basic 
types, features, applications, selec- 
tion, overhung and thrust load ca- 
pacities, standard assemblies, horse- 





power and thermal rating, dimen- 
sions, backstop selection, and bed- 
plate dimensions. Hewitt-Robins. 


For a copy, circle 116 on Post Card 
Controlled Speed Systems 


Systems of automatic speed control 
for specific industrial applications are 
described in 8-pp Form F-1952. Illus- 
trates liquid level control, pressure 
control, centerwind drive, speed sen- 
sitive control, load control, position 
or link synchronization control, tem- 
perature control, others. U. 8S. Elec- 
trical Motors Inc. 


For a copy, circle 117 on Post Card 


For Mechanical Power Transmission 
Eight-pp Bulletin 23103 describes 
mechanical power transmission 
equipment, including v-belts, variable 
speed and timing belt drives, flat belt 
pulleys, motor bases, flexible coup- 
lings, bushings, bearings, pillow 
blocks and related equipment. T. B. 
Wood's Sons Co. 
For a copy, circle 118 on Post Card 


V-S Belt Data Charted 
Wall chart illustrates measuring, 
coupling and installation of variable 
speed belts without disassembling the 
enclosed drives. Manheim Mfg. & 
Belting Co. 

For a copy, circle 119 on Post Card 


Pneumatic Friction Clutch Brake 
Bulletin 52300 tells production, safe- 
ty and maintenance advantages of 
Type M-Unit, a pneumatic clutch and 
brake for crankshaft mounting. 
Provides maintenance chart and in- 
structions. The Federal Machine and 
Welder Co. 
For a copy, circle 120 on Post Card 


Ball Bearing Pillow Blocks 

Heavy duty pillow blocks with self- 
aligning, single row, deep-groove 
precision ball bearings are featured 
in Folder 2951. Interchangeability 
chart included. Link-Belt Co. 


For a copy, circle 12! on Post Card 


Flexible Cushion Couplings 
Selection daia for flexible cushion 
couplings that absorb vibration and 
compensate for all combinations of 
shaft misalignment and end float are 
presented in 24-pp Bulletin 9$01B 
Engineering drawings, horsepower 
ratings included. Dodge Mfg. Corp 
For a copy, circle 122 on Post Card 


Roller Chain Couplings, Covers 

Bulletin 10 features flexible couplings 
and new coupling cover. Gives ad- 
vantages of the couplings, standard 
sizes, prices. Includes data on coup- 
lings with fixed bores and plain bores 
for reboring. Acme Chain Corp. 


For a copy, circle 123 on Post Card 


31 





LS — 


(Begins on page 31) 


INSTRUMENTS, CONTROLS 


Temperature, Pressure Instruments 
General Catalog 101N, 60-pp, covers 
industrial thermometers, pressures 
gages, temperature and pressure con- 
trollers, valves, instrument panels, 
strainers, air filters, air guns, radi- 
ator and steam traps. Includes capac- 
ity tables and engineering data. H. O. 
Trerice Co. 
For a copy, circle 124 on Pos? Card 


Pressure and Vacuum Gages 
Instruments for measuring, indicat- 
ing, recording and controlling pres- 
sure and vacuums involved in indus- 
trial processes are featured in 32-pp 
Catalog C 70-la. Specifications and 
data on instrument types and control 
systems. Minneapolis-Honeywell Reg- 
ulator Co. 
For a copy, circle 125 on Post Card 


Noiseless Temperature Regulator 
Catalog TCV-1, 8-pp, provides engi- 
neering information and _ technical 
data on self- or pilot-operated tem- 
perature regulators. Gives ratings, 
dimensions, applications, operation, 
ranges, materials of construction. 
OPW-Jordan Div., Dover Corp. 


For a copy, circle 126 on Post Card 


Photoelectric Control Studies 
Illustrated case histories of 40 photo- 
electric control applications in ma- 
terials handling, equipment and per- 
sonnel protection, production and 
automatic control are presented in 
this 80-pp handbook. Covers photo- 
electric detection, sorting devices, 
conveyor controls, cut-off control, 
conveyor traffic jam monitors, level 
controls. Cramer Controls Corp. 
For a copy, circle 127 on Post Card 


VALVES, FITTINGS 


Air-Operated Diaphragm Valves 
Described in 8-pp Bulletin 134-A are 
air-operated diaphragm valves for re- 
mote and automatic flow control of 
corrosive and non-corrosive liquids 
and gases. Tables of air actuator 
pressures for various line pressures 
included. Hills-McCanna Co. 
For a copy, circle 128 on Post Card 


Nonleaking, Nonfreezing Valves 
Sixteen-pp catalog detaile specifica- 
tions and characteristics of Flo-Ball 
valves. Includes materials of con- 
struction charts, pressure/tempera- 
ture curves, dimension tables, draw- 
ings. Hydromatics, Inc. 


For a copy, circle 129 on Post Card 


Versatile Breather Valves 
Three-in-one breather valves offering 
a choice of diaphragm, air cushion or 
metal-to-metal pallet design are fea- 
tured in 12-pp Bulletin CP2701. De- 
sign data and leakage and flow curves. 
The Vapor Recovery Systems Co. 


For a copy, circle 130 on Post Card 
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High-Vacuum Equipment 

Valves, baffles and traps designed for 
high-vacuum applications are fea- 
tured in 28-pp Bulletin 10-1. Design 
and construction details are illus- 
trated and selection tables are in- 
cluded. Consolidated Vacuum Corp. 


For a copy, circle 13! on Post Card 


Split-Body Control Valve 

Bulletin LB4 describes construction 
and operation of the split-body LB 
valve and its maintenance-saving fea- 
tures. Tells how it gives spare parts 
savings, tight shutoff and versatility. 
Specifications, ordering information 
included. Conoflow Corp. 

For a copy, circle 132 on Post Card 


Relief Unloading Valve 

Bulletin S-5 describes an automatic 
relief-unloading valve for steam, air, 
gas and fluid control service, provid- 
ing selection data and engineering 
specifications. Golden-Anderson Valve 
Specialty Co. 

For a copy, circle 133 on Post Card 


Flexible Flange Coupling Adapters 
Twelve-pp Catalog 1255 gives de- 
tailed information on how these fit- 
tings can be incorporated ‘into design 
of water, sewage, or gas systems or 
used for “cutting-in” flanged fitting 
installation in existing pipelines. 
Smith-Blair, Inc. 
For a copy, circle 134 on Post Card 


Connecting, Sealing Methods 
Eight-pp Bulletin WB-1, “How, When 
and Why To Use a V-Band Coupling” 
explains how fastening of coupling 
can improve design, appearance, cut 
assembly time and costs. Coupling 
and flange configurations are illus- 
trated, sealing principle explained 
and uses shown. Aeroquip Corp. 
For a copy, circle 135 on Post Card 


Self-Sealing Couplings 

Applications of self-sealing couplings 
in fluid piping systems are discussed 
in illustrated 20-pp Bulletin 629. Ad- 
vantages in such applications as test- 
ing machines or hydraulic systems, 
connecting tools and other attach- 
ments, replacement of two-way shut- 
off valves told. Aeroquip Corp. 


For a copy, circle 136 on Post Card 


FANS, VENTILATING 


Industrial Centrifugal Fans 
Operating features, construction de- 
tails and engineering data on airfoil 
centrifugal fans for heavy duty ap- 
plications are presented in Catalog 
1122. Westinghouse Electric Corp. 


For a copy, circle 138 on Post Card 


Blowers and Exhausters 

Cast iron and fabricated steel blowers 
and exhausters for standard and spe- 
cial applications are illustrated and 
described in this 16-pp bulletin. Tech- 
nical section includes formulae, fric- 
tion loss charts. Lamson Corp. 


For a copy, circle 139 on Post Card 


Straight Line Diffuser 

Catalog ASL-70, 8-pp, contains ap- 
plication and selection data on the 
ASL (architectural straight line) air 


diffuser. Provides performance tables 
on continuous wall-to-wall, ceiling- 
mounted or wall-mounted diffusers. 
Six installation steps are given. An- 
emostat Corp. of America. 


For a copy, circle 140 on Post Card 


Underground Ventilating Heaters 
Principle of operation and specifica- 
tions on ventilating heaters for use 
in ventilating underground areas are 
presented in this product bulletin. 
Morrison-Pelsue Co. 

For a copy, circle 141 on Post Card 


MATERIALS HANDLING——— 


Battery-Powered Trucks 
Construction and operating charac- 
teristics of battery electric industrial 
trucks are outlined in this 18-pp bul- 
letin. Lists advantages based on sur- 
vey of typical users. Electric Indus- 
trial Truck and Allied Products Man- 
ufacturers. 
For a copy, circle 142 on Post Card 


To Buy Trucks—or Rent Them 
Lease and rental finance plans for 
automatic lift trucks are outlined in 
12-pp booklet Form 2005. Discusses 
the why and when of leasing, com- 
mon leasing problems, various lease 
plans available. Automatic Transpor- 
tation Co. 
For a copy, circle 143 on Post Card 


Floor Trucks and Dollies 
Catalog 58A, 28pp, illustrates and 
specifies 130 models of two-wheel 
trucks and dollies. Includes capac- 
ities, dimensions, ordering tips. Nut- 
ting Truck and Caster Co. 

For a copy, circle 144 on Post Card 


Clamp Trucks for Easier Handling 
Construction, specifications, applica- 
tions of various models of clamp 
trucks are given in 8-pp bulletin. 
Covers empty box vertical type, prong 
nose truck, portable conveyor. Food 
Machinery and Chemical Corp. 

For a copy, circle 145 on Post Card 


Guide to Powered Conveyors 

Comprehensive design and engineer- 
ing data on powered conveyors is pre- 
sented in this 88-pp reference hand- 
book. Includes section dealing with 
design theory and engineering cal- 
culations, as well as sections on 
standard arrangements, engineering 
data and applications. Lamson Corp. 


For a copy, circle 146 on Post Card 


Versatile Steel Conveyor 

Features of steel belt conveyors are 
described in an 8-pp brochure “All- 
Round Use.”’ Illustrates a broad range 
of applications. Resistance to tem- 
perature, taste, odor, and ease of 
cleaning covered. Sandvik Steel, Inc. 

For a copy, circle 147 on Post Card 


Steel Conveyor Belting 

Flat-top steel conveyor belting that 
provides a moving sidewalk for hand- 
ling of materials without plant traffic 
interruption is featured in Bulletin 
MF-300. Specifications included. May- 
Fran Mfg. Co. 

For a copy, circle 148 on Post Card 


(More Bulletins on page 199) 
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141 142 145 147 381 382 383 386 387 389 
149 150 153 155 397 398 399 402 403 404 405 
157 158 161 163 413 414 415 418 419 421 
165 166 169 171 429 430 431 434 435 436 437 
173 174 77 179 445 446 447 450 451 453 
181 182 185 187 461 462 463 466 467 468 469 
189 190 193 194 195 196 477 478 479 482 483 484 485 


FROM ADVERTISERS ADVERTISED PRODUCTS and SERVICES 


201 202 204 205 206 207 501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 
210 211 213 214 215 216 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 
219 222 223 224 225 545 546 547 548 549 550 551 552 553 554 555 556 557 558 
228 231 232 233 234 567 568 569 570 571 572 573 574 575 576 577 S78 S79 580 58) 
237 240 241 242 589 590 591 592 593 594 595 596 597 598 599 600 601 602 
246 249 250 251 611 612 613 614 615 616 617 620 621 622 623 624 
255 258 259 260 633 634 635 636 637 638 642 643 644 645 646 

264 267 268 269 655 656 657 658 659 660 664 665 666 667 668 

273 276 277 278 677 678 679 680 681 682 686 687 688 689 690 
282 285 286 287 699 700 701 702 703 704 708 709 711-712 
291 294 295 296 721 722 723 724 725 726 730 731 733 








Company — 
































Name August, 1961 
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EQUIPMENT BULLETINS ; DATA FILE 
1 ye. Boe @ 101 102 103 104 105 106 107 301 302 303 304 305 306 309 312 313 314 315 
1112 13 4 109 110 117 192 113 114 195 317 318 319 320 321 322 325 328 329 330 331 
18 19 20 21 117 118 119 120 1217 122 123 333 334 335 336 337 338 341 344 345 346 347 
25 26 27 28 125 126 127 128 129 130 131 350 351 352 353 354 357 3 360 361 3462 363 
32 33 34 35 133 134 135 136 137 138 139 366 368 369 370 371 373 376 377 378 379 
39 40 41 42 141 142 143 144 145 146 147 382 384 385 386 387 389 392 393 394 395 
46 47 48 49 149 150 151 152 153 154 155 396 400 401 402 403 405 408 409 410 411 
53 54 55 56 157 158 159 160 161 162 163 414 416 417 418 419 421 424 425 426 427 
60 61 62 63 165 166 167 168 169 170 171 430 432 433 434 437 446 44) 442 443 
67 68 69 70 173 174 175 176 177 178 179 446 448 449 450 451 453 456 457 458 459 
74 «73 76 77 181 182 183 184 185 186 187 462 464 465 466 467 468 469 472 473 474 475 
81 82 83 84 189 190 191 192 193 194 195 478 480 481 482 483 484 485 488 489 490 491 




















FROM ADVERTISERS ADVERTISED PRODUCTS and SERVICES 

201 202 203 204 205 206 207 208 501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 518 519 520 521 
211 212 213 214 215 216 217 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 540 54) 542 543 
220 221 222 223 224 226 545 546 547 548 549 550 551 552 553 555 556 557 558 559 562 563 564 565 
229 230 231 232 233 234 235 567 568 569 570 571 572 573 574 575 577 578 580 581 584 585 586 587 
238 239 240 241 242 244 589 590 591 592 593 594 595 596 597 599 600 602 603 606 607 608 609 
247 248 249 250 251 253 611 612 613 614 615 616 617 618 619 621 622 624 625 628 629 630 631 
256 257 258 259 260 262 633 634 635 636 637 638 639 640 641 643 644 646 647 650 651 652 653 
265 266 267 268 269 271 655 656 657 658 659 660 661 662 663 665 666 668 669 672 673 674 675 
274 275 276 277 278 280 677 678 679 680 681 682 683 684 635 687 688 690 691 694 695 696 697 
283 284 285 286 287 289 699 700 701 702 703 704 705 706 707 709 710 712 713 716 717 718 719 
292 294 295 296 298 721 722 723 724 725 726 728 729 731 732 735 738 739 740 741 
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Maintenance and Steam Traps 


.-. there’s a relationship that goes far beyond 
trap maintenance alone 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 

Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 
Proper Selection of Steam Traps 

1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 

3. Be sure it’s first rate in design 
and construction. 
Proper Installation of Steam Traps 

1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 

3. Use a union or unions. 

4, Use a shutoff valve or valves. 

5. Use astrainer ahead of the trap 
if dirt conditions are bad. 

6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 

However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 

Good traps save steam and 
reduce the lead (and consequently 
maintenance) on fuel handling and 





Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 

e pulls valve open. Air is dis- 
keraed along with condensate. 





HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


OB steam 


BE convensate 


AIR 





Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








burning equipment and on ash 
handling equipment. 

Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed .. . 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we're prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 

1. Armstrong Traps are depend- 
able. 


2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 


3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can't 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 


5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 

Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
9126 Maple Street 
Three Rivers, Michigan 


@ ARMSTRONG 
' STEAM TRAPS 


See our Catalog in Sweet's Plant Engineering File 


August, 1961 
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Pe KILLARK ENTRANCE ELBOWS 


Shown above is 6” size. Twelve other sizes 
down to 4". Cast from copper-free aluminum 
in a variety of styles. Flanged cover overlaps 
gasket and edge of fitting making elbows 
waterproof. Sizes from 2” up have cast alumi- 
num cover. Service ells with weep holes and 
with grounding hubs for grounding rods can 
be furnished. Fast delivery from complete 
stocks. 
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x KILLARK SERVICE ENTRANCE HEADS 


Shown above is 6” style. Complete line includes 30 
sizes from 4" to 6” in threaded or slip-on styles. 
Copper-free aluminum castings will never rust, never 
stain building walls and are corrosion resistant. Spe- 
cial reversible feature allows use at end of horizontal 
conduit or at top of vertical conduit. Complete with 
high-quality composition insulator with number of 
holes required. Designed for easier handling of stiff, 
heavy cable. Fast delivery from complete stocks. 
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Because they are cast only from copper-free aluminum, Killark electrical fittings and 
fixtures provide dependable service for longer periods, particularly under adverse 
conditions. For example, they remain permanently rust-proof in weather-exposed 
locations and will never stain building exteriors. They also provide better resistance 
to various types of corrosion and can be used in many specialized applications. Paint- 
ing and similar protective measures are never required. Specify Killark fittings and 
fixtures on your next job—and get the ‘‘bonus life’ advantages of aluminum. 


Killark entrance heads and entrance elbows, along with 7500 other sizes and types 
of fittings are carried in stock for immediate delivery... available from your local 
distributor or Killark warehouse stocks in 18 cities in the United States and Canada. 


THREADED SERVICE ENTRANCE HEADS 


MASS Gaeeeoe 


GEVeCcees 


Write for Killark Catalog 


ELECTRIC MANUFACTURING COMPANY 
Vandeventer and Easton Ave. . St. Louis 13, Missouri 


In Canada: Killark Electric of Canada, Ltd, 421 Islington Ave. South, Toronto 18, Ont 
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RD Fan used for induced draft on basic oxygen fur- 
nace of large steel producer. There are four identical 
units, each producing 325,000 cfm against a static 
pressure of 15” wg at 550° F. 


JOY RD FANS CAN PROVIDE PRESSURES UP 10 
4.5 PSI AND CAPACITIES UP TO 600,000 CFM 


Joy RD Centrifugal Fans, based on a new concept in fan 

design, can provide any volume of air or gas at pressures 

up to 4.5 psi in a single stage. This means important sav- 

ings in initial cost. An equally important saving is their 

high efficiency over a wide range of volume, which is espe- 

cially important where load fluctuates. Surging, even on 

parallel operation, is no problem because the RD Fan is 

inherently resistant to pressure surge over its entire 

duty range. 

These advantages of the RD Fan are the results of its HOW THE ROTATING DIFFUSER WORKS 

unique rotating diffuser. Instead of stationary diffusers, Studies have shown that radial velocities leaving conven- 
the RD diffuser is an integral part of the wheel— added tional wheels are unequally distributed, as shown in MN, 
at the blade tips. The rotating diffuser reduces the ga8 based on Ui where nis the number of blades and Nts 
velocity before leaving the wheel and up to 98% of the con- the speed in rpm. The Rotating Diffuser reduces the gas 
version of velocity to pressure is accomplished with the [ys gol mown ts ws. wi oe er 
wheel of the RD Fan. ing diffuser, velocities are much higher and erratic as 


shown at AB and MN, causing turbulence, friction losses. 
Radial blades in the RD Fan tend to be self cleaning, 
even when handling dust laden and dirty gases. The rotat- 
ing diffuser results in low noise levels because of the lower 
and more regular velocities leaving the wheel and because 
the blade tips are remote from the cut-off. 


The Joy RD Fan is finding steady acceptance in induced 
draft and forced draft applications in the steel and power 
industries, in handling chemical process gases, and in heavy 
duty industrial applications. For extremely dirty or corro- 
sive applications the entire unit may be fabricated of stain- 
less steel. Parts are simple because there are no large castings 
or close running tolerances. For complete information and day 1S Gan ot cnstern 6B» plant. Wik hes capacity of 
duty areas of the RD Fan, write for bulletin 3449-15. 27,800 cfm, at 3 psi. Drive is a 450 hp steam turbine. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY 


gS TS Joy Manufacturing Company 
Gm oy Oliver Building, Pittsburgh 22, Pa. 
In Canada: Joy Manufacturing Company 


Reciprocating Single Stage Multi-Stage Axial 
Compressors Centritugal Centrifugal Compressors Blowers (Canoda) Limited, Galt, Ontario 
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Apply Garlock 5875 Tefion-impregnated LATTICE BRAID 
Packings** to centrifugal and rotary pump shafts, valve 
stems and expansion joints, and reciprocating rods, rams, and 
plungers ... a premium packing at regular packing prices, 


ENGINEERED 
TEFLON’ 
PRODUCTS 


Exclusive Garlock manufacturing technique cre- 

ates unique properties in Teflon-impregnated 

LATTICE BRAID Packings. The use of pre- 

sintered Teflon powder gives new, low cost Garlock 
5875 LATTICE BRAID? Packing greater stability under 
temperature changes and outstanding resistance to glazing. 
The pre-sintered Teflon powder on the white asbestos 
yarn does not absorb water; hence, there is no “wicking”’ 
action, and minimum axial swell. The ground particles 
of Teflon form millions of bearing points on the packing 
surface ... effectively reduce friction and wear... once 
installed, retightening or adjustments are rarely, if ever, 
necessary. Garlock 5875 LATTICE BRAID Packing 
contains over 30% Teflon by actual weight—affords 
excellent resistance to moderately destructive and cor- 
rosive acids and caustics from —90°F to +500°F. 


Costs no more than regular packing. Garlock 5875 LAT- 
TICE BRAID Packing sells for almost 40% less than 
other Teflon packings in use today. At this price, you 
can enjoy all the new features of 5875 plus the advan- 


**Potent applied for 


tages of LATTICE BRAID construction: 

completely integrated structure for greater 

strength, longer life, more flexibility and lower 

maintenance cost. No single outer braid or cover to 

wear through. Garlock 5875 LATTICE BRAID holds to- 

gether without disintegrating, wears far beyond ordinary 
packings. 


Enjoy fast delivery from warehouse stock. Garlock 5875 
Packing is immediately available in sizes from ” 
through 1” in either spool or reel form to meet your 
specific needs. Call your local Garlock representative at 
the nearest of the 26 Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, write for Catalog 
AD-185, Garlock Inc., Palmyra, New York. 


Canadian Div.: Garlock of Canada Ltd. Plastics Div.: United 
States Gasket Company. Order from the complete line of 
quality Garlock products . . . Packings, Gaskets, Seals, 
Molded and Extruded Rubber, Plastic Stock and Parts. 


*DuPont Trademark for TFE Fluorocorbon Resin [Registered Trademork 


GARLOC HK 
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How to set up an 


ELECTRONICS 
MAINTENANCE TRAINING 


PROGRAM 


for your automatic control system 


One training program conducted in your plant or facility can meet 
all your electronics maintenance training needs... regardless of 
how many makes and types of equipment you have installed! 


One training program tailored to your specific 
automatic control system is all you need to 
train your own electronics maintenance organi- 
zation . .. and courses can be conducted in your 
own plant or facility. Your own personnel can 
be trained to conduct the courses, so you have 
an electronics maintenance training capability 
within your company for all future needs. 
Your training program can be prepared and 
set up in a minimum of time by training spe- 
cialists from Philco TechRep Division, regard- 
less of the makes and types of equipment 
involved. This specialized technical training 
organization has been developing and conduct- 
ing electronics training programs since the early 
days of World War II. During these two dec- 
ades, effective technical training methods, ma- 
terials, and teaching aids have been developed 
and perfected . . . and are currently in use in all 
50 states and at least 25 foreign countries. 
If you have a need for electronics mainte- 
Philco Electronics Demonstration Unit presents the circuits of nance training, Philco TechRep Division has 
electronics equipment and systems a step at a time for easy- the experienced personnel and/or the teaching 
learning. Basic circuits are presented individually on separate aids and materials to meet it. Use the reader’s 
“building block” panels. These are then combined on the racks of : og . 
the Demonstration Unit to build complete and operating systems. a card for brochure describing our train- 
Anything from a simple communications system to a complex ing capabilities, or write for more detailed in- 
electronic computer can be taught with this step-by-step method. formation relative to your specific need. 


For further information, please write: 


PHILCO TECHREP DIVISION, P. 0. BOX 4730, PHILADELPHIA 34, PA, U.S.A. 
P. 0. BOX 10150, PALO ALTO, CALIFORNIA, U.S.A. 
® IN EUROPE: IN CANADA: 


. 7 TechRep Services S.A., Phiico Corporation of Canada, Ltd., 
Famous for Quality the Uorid Quer Avenue de Beauregard 3, Don Mills Road, Don Mills, 


Fribourg, Switzeriand Toronto, Ontario, Canada 
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Optical Checking of Salt Bath Controls Simplified by Original Device 


Provinc both accurate and effec- 
tive, this simple device was adapted 
to facilitate optical checking of auto- 
matically-controlled salt bath tem- 
perature. 

Used regularly by Geometric Tool 
Co., Div. United-Greenfield Corp., 
New Haven, Conn., to make rapid 
temperature check on salt bath equip- 
ment operating at 2300 F, the device 
consists of two %-in. thick steel 
plates welded edge to edge to form a 
135-deg angle. Placed on top of the 
furnace with the angled portion fac- 
ing the pot, this serves as a mounting 


table for a 1%4-in. diameter stainless 
steel tube. The tube is 11% in. long 
and is extended into the molten salt 
through a hole in the angled plate. 
A ferrule or collet attached to one 
end of the tube with a set screw posi- 
tions it. The tube is made by drilling 
a longitudinal hole partially through 
a cylindrical piece of stainless to 
within 2 in. of the end that goes into 
the furnace. 

When the tube has been brought 
up to temperature by the bath, an 
optical pyrometer is sighted through 
the tube on its undrilled bottom por- 
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Diagram showing details fer checking 


Fiber Trays Adapt to Stacking 


INCREASED production often creates 
materials handling problems, as it 
did at Small Air Circuit Breaker Div. 
of I-T-E Circuit Breaker Co., Phil- 
adelphia, Pa. A great number of con- 


Nesting-stacking trays are filled auto- 
matically from the slope-top pedestal. 


42 


salt bath controls. 


tainers were needed to carry parts 
through various preparatory opera- 
tions and for storage. 

This was solved by introducing vul- 
canized fiber nesting-stacking trays, 
in place of the metal containers pre- 
viously used, which were too heavy 
for women employees, and wooden 
boxes, which required constant repair 
and could not be stacked. 

Selected as standard materials 
handling containers, these nesting- 
stacking trays are equipped with 
sturdy stacking rods which permit 
a large number of filled trays to be 
stacked up without danger of collapse 
or sway. Nesting stops at the sides 
make it easy to stack empty trays 
vertically in order to save storage 
space. The trays also have hardwood 
runners which add rigidity and act as 
guides for skate wheel conveyors. 

Since the trays are a standard size, 
their contents can be accurately esti- 


Edited by Bea Berghorn 


tion and the bath temperature veri- 
fied. 

The temperature is safely and con- 
veniently checked as the angled por- 
tion of the plate holding the tube 
shields the operator from radiated 
bath furnace heat. 

Should any part of an automatic 
system fail, this optical system reg- 
isters the failure. In a salt bath op- 
erating at 2300 F it measures the 
temperature to within plus or minus 
5 deg. From Salt Bath Tips and 
Trends, published by Ajax Electric 
Co., Philadelphia, Pa. 


Plate shie!ds workman from heat as he checks controls. 


mated. Their fiber construction also 
helps cut maintenance and replace- 
ment costs for trays and keep down 
accidental damage to parts. From a 
release of National Vulcanized Fibre 
Co., Wilmington, Del. 


All Plastic and an Acre Wide! 


FABRICATED in a single piece, the 
largest sheet of polyvinyl plastic ma- 
terial ever used for industrial pur- 
poses has been installed as the water- 
tight lining in a surge pond at Bagdad 
Copper Corp., Bagdad, Ariz. 

The flexible plastic lining is being 
used to hold a dilute solution of sul- 
furic acid, copper sulfate, and water 
used in copper mining and recovery 
operations. It was fabricated and in- 
stalled at a cost about $24,000 under 
that for other methods of reservoir 
construction. 

The surge pond, or reservoir, is one 
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CROUSE -HINDS 


ARK trol 


ELECTRICAL CONNECTORS 


deliver normal operation .. . 
under abnormally severe 


conditions! 


Very little can impair the reliability of an ARK-trol 
Connector . . . short of malicious mischief. Even that 
takes some doing! 

Basic aluminum alloy components of the ARK-trol are 
high strength impact extrusions . . . anodic coated to 
resist corrosion .. . tough enough to withstand vibrations 
up to 20G’s, or shocks up to 50G’s without impairment 
of performance. Temperature limits range from —65°F. 
to +350°F. constant. And, in addition, ARK-trol is cir- 
cuit-breaking under full load. 


NEMA Ratings for other environmental factors: 


CLASS DEFINITION CONDITION 
Excludes dust, lint, fibres 
fliyings, oil of coolant 
seepage 

Materials are unaffected 
by condensation. 








1&12 industrial Use 


Moisture Resistant 


Raintight & Splashproof | Outdoor areas 
Watertight Excludes water by hose 
spray or impingement 
Oust-Tight Excludes dust, but per 
forr normally if dust is 
accidently enciosed dur 
ing a onnect 

Performs normally when 


6 Submersible 
submerged in water 

















ARK-tro!l Electrical Connectors are U.L. listed and conform 
to J.1.C. Standard 





REDUCED SIZE and WEIGHT: PLUG and RECEPTACLE 
SIZES RATINGS WEIGHT DIMENSIONS 








017 20-30 Amp 16 oz 7%" long x 1.630 
021 20-30 Amps 20 oz 7%" long x 1.630 
033 30-100 Amps 40 oz 9%" long x 2.665 
041 100-200 Amps 65 oz 10%” tong x 3.190 

















INSERT and CONTACT FEATURES 
Interiors are reversible and interchangeable. 
Four alternate polarizations (5 total). 

Available with or without provision for grounding. 
Contacts are removable. 

Crimp, solder or pressure terminations. 

One to 100 contact possibilities. 

Contact sizes: 16, 12, 10, 4, 1/0, and 4/0. 


Three types of cord grip: standard, mechanical and 
wire mesh. 





¥ Pal OFF 
Syracuse, New York USA 
OFFICES: Albany Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indionopolis Kansas City 
Los Angeles Milwovkee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Loke City Son Francisco Seattle Tampa Tulsa Washington 
RESIDENT REPRESENTATIVES: Baltimore, Md., Meriden, Conn., Reading, Pa., Richmond, Vo., Springfield, Mass. 
Crovse-Hinds of Canada, Lid., Scarborough, Ont. Crovse-Hinds-Domex, S.A. de C.V. Mexico City, 0.F. Peterco, Seo Pavilo, Brazil 
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Write for Bulletin 2711 containing complete descriptions, speci- 
fications and configuration patterns. 
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| at MA RATH oO N A Division of American Can Company 


ONLY 0.75 ppm HAGAFILM® 
HELPS REDUCE STEAM COSTS, 
TRAP AND PIPE MAINTENANCE 


Quick case history—reading time 75 seconds 


THE PLANT: The Menasha, Wiscon- 
sin, plant of Marathon Paper Com- 
pany contains two veteran paper 
machines that have been rolling out 
paper for bread wrapping for over 
forty years. Plant personnel were on 
the lookout for methods of achieving 
production economies and reduced 
maintenance costs. 


THE PROBLEM: Heat transfer rate 
at the dryer rolls could be improved, 
steam trap clogging and pipe main- 
tenance due to corrosion added to 
overall costs. 

THE SOLUTION: Constant improve- 
ment in operating procedures, modi- 
fication of equipment and the use of 
Hagafilm achieved the desired re- 
sults. Hagafilm forms a non-wettable 
film that not only protects all sur- 
faces it contacts, but also cleans out 
old deposits. 

RESULTS: Steam demand fell from 
300,000 to 286,000 pounds a day 
which represents a substantial sav- 
ing. Steam trap clogging and pipe 


maintenance due to corrosion de- 
creased materially —another saving. 
And, there has been no trouble with 
sticking valves. 


FOR MORE INFORMATION on how 
Hagafilm can help you reduce cor- 
rosion costs in steam condensate sys- 
tems. write or phone for Bulletin 
410-12-7, 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HAGAN DIVISIONS: CALGON CO.+HALL LABORATORIES « BRUNER CORP. 
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of the important units in copper min- 
ing and recovery and must be com- 
pletely watertight to prevent copper 
loss through seepage. 

Covering 36,500 sq ft—nearly one 
acre—the huge sheet was fabricated 
to exact reservoir size, with elec- 
tronically welded seams that are 
stronger than the material itself, It 
was accordion-folded in two directions 
for shipment in one crate. 

Total installation time for the lin- 
ing was about four hours. a saving 
of time over other lining methods. 
The sheet was laid in a narrow strip 


Believed to be the largest sheet of 
plastic ever formed into one piece, 
this lining holds 1,400,000 gallons. 


down the middle length of the res- 
ervoir. Then 12 men, spaced about 
20 ft apart, picked up the outside 
edge of the material, first on one 
side then on the other and walked to 
the side of the reservoir excavation, 
spreading the lining to its full width 

Made of Koroseal aluminum- 
coated plastic, impervious to most 
chemicals and mildew resistant, the 
installation is expected to last inde- 
finitely with proper care. From a re- 
lease of B. F. Goodrich, Akron, Ohio 


Calcium Silicate Block 
Insulates and Supports 


calcium silicate 
successful 


A BLOCK-TYPE 
product proved to be a 
and economical insulation for the un 
usually broad surfaces of special 
processing equipment at the Lehigh 
Portland Cement Co.’s Foglesville, 
Pa. plant. 

An easy-to-cut-and-handle insula- 
tion material, KaytherM, was used 
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High Pressure Pumps 


Clear Water Pumps D 





Close-Coupled Pumps 





: Ot ve | we dls 
Y — ~ y 


Non-Clogging Pumps Chemical Liquid Pumps 





Heat Transfer Pumps 
pecial ‘Buffalo’ P 
lesigned to handle high t 
Job-engineered co 
alloys, water ‘ 
Single suctior 


ciency. Write for 





% True long-range pump economy depends on GPL 

(Gallons Per Lifetime)...pumped day-in-and-day-out 

with a minimum of down-time and maintenance costs. 
This is the kind of long-lived reliability built into 
every ‘Buffalo’ Pump. It is the most important 
result of top quality design and construction. 


‘Buffalo’ offers a complete line of centrifugal pumps __ are there’s a ‘Buffalo’ Pump to fit it perfectly. And 
featuring parts interchangeability and low mainte- your ‘Buffalo’ resident engineer is the man to rec- 
nance. Whatever your liquid moving needs, chances ommend it. Contact him, or write us direct. 


BUFFALO PUMPS DIVISION 


Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 
“Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, y ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment ; punch, shear, bend, slit, notch @ hy to handle most liquids and to process sugar cane, coffee 
to move, heat, cool, dehumidify and cope for production 4: OF slurries under a variety ond rice. Special processing 
and clean air and other gases. or plant maintenance, — of conditions, mochinery for chemicals. 
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PLANT ENGINEERS’ 
DIGEST 


(Digest begins on pege 42) 


for four 60-ft-high precipitator units. 
These units remove dust electrostatic- 
ally from gases that come from the 
kilns. Without insulation, the atmos- 
pheric moisture would condense on 
the inner walls of the precipitators, 
and impede the flow of collected dust 
from the hoppers. 

Road mesh was welded, at various 
points, to the stiffening angles on the 








Precipitators, 60-ft high, presented 
unusually large insulating surfaces. 





Hartzell can supply the 
AIR INTAKE UNIT that meets 
your exact 


requirements 


Hartzell intake units are assembled to 
your order from standard components 
You get, and pay for, only the ele- 
ments you need. Filters and filter 
house — shutters —outlet diffusers .. . surface of the precipitators. The in- 
can all be included if you need them, sulating material, in blocks 12 in. by 
itted if you ‘t. Fans and control 28 . : ee 
omitted if you don't. Fans and contr¢ 36 in. by 6 in., cut to fit as required, 
systems for all operating requirements : : 
are readily available. Gas-fired were then wired to the mesh or fas- 
(shown) capacities from 15,000 to tened with pins and speed clips. Hex- 
90,000 CFM; steam fired from 4,000 agonal wire mesh was fastened over 
to 36,000 CFM. the insulation surface, over which an 
application of finishing cement was 
For complete details, just give your nearby Hartzell field engineer troweled. 
a call, You'll find him listed in Yellow es or in the Hartzell | . 
catalog in Sweet's Plant Engineering and Industrial Construction Files. For a walking surface on the roof, 
a base of the blocks was laid down 


PROPELLER FAN COMPANY Kontzt on top of the precipitators. Over 
Division of Castle Hills Corp. * PIQUA, OHIO ( ) this was poured a l-in. mixture of 


A Member of AMCA almost dry vermiculite and portland 





Block insulation proved to be both 
economical and easy to cut and fit. 
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Easy to fabricate /; 


Shear, form or weld A.W. Super Diamond with standard shop equipment. Pattern matches any angle. 


SUPER DIAMOND 


oa we ; 
Easy to €lean .4. 


Sweep, hose or mop A.W. Super Diamond. Water drains off in all directions. No pockets to hold dirt. 


FLOOR PLATE 


_ * 


~ 


Write for Bulletin SD-S3 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. - STEEL PRODUCERS WITH THE CUSTOMER IN MIND 
DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York «+ Los Angeles « Boston « Atlanta 
Cincinnati « Cleveland « Detroit « Houston « Pittsburgh « Richmond « St.Paul « SanFrancisco « Seattle 
Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Ltd 
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“Fullest Protection Possible... Saves Us a ENGINEERS’ 
Several Thousand Dollars Annually” 


(Digest begins on page 42) 





| 


cement. When this layer was dry it 
was topped with a 3-in. mixture of 
concrete. The insulation blocks sup- 
port this load. From a release of 
Keasbey and Mattison Co., Ambler, 
Pennsylvania. 


Twice the Wear at Half the Price 


legraph Company® 


American District Te 





Gentlemen: the fullest 1 
rde tents of our = cost of 
BAe the yearly ay 
8 2 r 
rarenous howely saves us several 


dollars service ren- 


our 
rotection, next ” cause of this 


seresT™AS SE an’ sensing A0S0F' our busnains 
Prot emers enjoy a a 
Houston. ny principles whose 
the millions. 


thousand 


Yours very truly, 


ROBINSON (a) WAREHOUSE co. 
A. G. Robfnson 


President 


Perrondliced Service” , : 
vine | Muller tires when protected with an 


overlay of Colmonoy No. 2 lasted 
twice as long as unprotected tires. 
Hard-surfacing %-in. electrode, in 
beads, was applied by arc welding 
around the periphery of wheel at Val- 
ley Brick & Supply, Van Nuys, Calif. 
Rebuilding costs are 50 per cent of a 
new wheel. (From a release of Wall 
Colmonoy Corp., Detroit, Mich.) 


Phenolic Valves Resist Corrosion 


ONE THOUSAND phenolic sampling 
valves, in a one-year test at a chem- 
ical filter press installation of Toms 
River Chemical Corp., Toms River, 
N. J., have demonstrated their resist- 
b ° ° 
We couldn’t have written a better headline for ance to corrosive acids and alkalies. 
our own advertisement than this excerpt from The valves, made by Continental 
Mr. Robinson’s letter. Indeed, Mr. Robinson not Mfg. Co., Cincinnati, Ohio, were 
only speaks for himself and ADT—he expresses made of a special phenolic molding 
the conclusions of tho ds of ADT subscribers | eg ae were installed along 
from coast-to-coast who have also discovered that : . 


— , the bottom of each of 25 presses 

the best security is the most economical! which filter a variety of alkaline and 

| acid solutions. With a constant flow 

through the valves, a sample can be 

AMERICAN DISTRICT TELEGRAPH COMPANY ADT Bengal i any — by a one-quarter 
Executive Office 155 Sixth Avenue, New York 13, N. Y¥. c urn Of any vaive. 

A NATIONWIDE ORGANIZATION Temperatures throughout the 
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Easily-installed PPG Neoprene-coated Duct Liner now meets fire requirements, 
provides extra margin of safety on ductwork installations. 


NOW—PPG Fiber Glass Duct Liner Carries the UL Label 


PPG Neoprene-Coated Superfine Duct Liner Meets All Requirements 
of NBFU Bulletins No. 90-A and 90-B for Ducts 


YOUR ASSURANCE OF SAFETY 


PPG is proud to announce that its Neoprene- 
coated Superfine Fiber Glass Duct Liner has been 
thoroughly tested according to the condition de- 
termined by National Board of Fire Underwriters, 
and has met the Board’s rigid safety requirements 
in compliance with Bulletins No. 90-A and 90-B 
for ducts. It now bears the label of the Under- 
writer’s Laboratories, Inc. 

For you, this means that PPG Neoprene-coated 
Fiber Glass Duct Liner meets fire requirements and 
provides that extra margin of safety on any duct- 
work installation. 


PLUS ALL THOSE EXTRA PPG ADVANTAGES... 


... such as lightweight, easy handling, easy cutting 
and piecing, low wastage, fast installation, fine 
acoustical qualities, good thermal barrier character- 
istics, low resistance to air flow, no air erosion; and 
lifetime service, because it won’t rot or decay, is 
not affected by humidity or dryness. 

Give PPG Fiber Glass Duct Liner a try. It offers 
you a combination of top-flight insulation and 
economy. For full information, call your nearest 
PPG Fiber Glass Sales Office, or write Pitishurgh 
Plate Glass Company, Fiber Glass Division, One Gateway 
Center, Pittsburgh 22, Pennsylvania. 


Sales Offices: Atianta, Attleboro, Buffalo, Chariotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, 
Detroit, Fort Wayne, Houston, Kansas City, Louisville, Los Angeles, Milwaukee, Minneapolis, 
New Orleans, New York, Philadeiphia, Pittsburgh, San Francisco, St. Louis and Washington. 


| 
FIBER 


GLASS 
G L- , 


PITTSBURGH 


PLATE GLASS COMPANY 
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“Call FOSTER | ad ENGINEERS’ 
for Rail”...Get | qrwaeee 
Relayers PLUS 








Heat- and chemical-resistant, valves 
need no maintenance, require one- 
quarter turn to obtain flow sample. 





presses range from 32 F to 195 F, 
and pressures range from 0 to 25 Ib. 
After a year of continuous contact 
with corrosive media, the phenolic 
sampling valves were reported to be 
trouble-free, with no maintenance re- 
quired. From a release of Hooker 
Chemical Corp., Niagara Falls, N. Y. 














Airless Blast Cleaning Cuts Costs 


Four high-capacity abrasive pro- 
pelling units were utilized by West- 
ern Bridge and Steel Fabricators Ltd.., 
Vancouver, B. C., for mechanical de- 
scaling of structural steel. 

This method of airless abrasive 
blast cleaning proved to be 50 per 
cent less expensive than former meth- 
ods used and reduced long-term main- 
tenance of bridges, other structures. 
It also provided a good bond for paint 
adhesion. From a release of Wheel- 
Installing or expanding in-plant trackage? Foster will de- abrator Corp., Mishawaka, Ind. 
liver Quality Relaying Rail at lower cost .. . “‘plus’”’ all 
necessary new track accessories, switch material—even 
the track tools to do the job. To help select the materials 
best suited to your job, call the Foster Track Specialist. 


You will save on freight from Foster’s nationwide ware- 
houses, all of which stock all sections of relaying rail 
“plus” new rail for crane runways and specialized 
applications. 


Another “plus”: Foster’s Track Inspection Kit, which 
illustrates all the elements needed for an efficient indus- 
trial siding. It’s a real help for proper track maintenance. 


Write L. B. FOSTER CO. for free Track Kit PE-8 


Pittsburgh 30, New York 7, Chicago 4, Houston 2, 
Los Angeles 5, Atlanta 8, Cleveland 35. 





Faster From Foster Structural steel is passed through air- 


Pipe * Rental Steel-Sheet Piling ¢ Pipe Pile « Rail less abrasive blast cleaning unit. 
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REPAIR 


Victims of voltage vandalism 


Increase production-line efficiency, product quality, and 
plant profits with General Electric Inductrol" voltage regulators 


Repair! Replace! Reject! When voltage plays ® Load, power-factor and frequency com 
pranks, production-line efficiency suffers pensated 

Machines fail. Lighting efficiency drops. ® No harmful waveform distortion 
Computers give wrong answers. Motors over- ® Rugged. « ompact construction 


heat. Electronic tubes burn out. Inductrol regulators are available in three 


These and other costly results of voltaze basic types—automatic. motor-driven and 


vandalism can be avoided by the use of hand-operated—and in a wide range of 
General Electric Inductrol voltage regulators. ratings. For full information, call your G-I 
And only Inductrol regulators give you all Sales Engineer. Or write for Bulletin GE¢ 
1450 to General Electric Co., Section 457-08 
Schenectady 5, N. Y. Voltage Regulator 


Products Section, Pittsfield. Mass. 


these important advantages: 
® Automatic +1% control accuracy 


bd Stepless, drift-free control 





Progress |: Most / , 
® 100% overload capacity up to 1 hour & Our Mos wmporion Product 


+ 97 to over 99% eficiene GENERAL @@ ELECTRIC 
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Transformers are shipped on pallets which makes it 
easy for you to use a fork truck to position General 


Electric QHT dry-type transformers for mounting. 


ee 

Pao 
a ee. 
re { 


Keyhole slots hold QHT transformer in place. Built-in 


mounting provisions eliminate need for wall brackets 


Hook up this General Electric 
(HT transformer in only 18 minutes 


You save time and money every time you install a percent in size compared with other dry-types. 
General Electric QHT dry-type transformer. You can place QHT units near the load and save 
First, QHT transformers are easy to handle. They the cost of long, low-voltage feeders. They don’t 
offer savings up to 50 percent in weight and 67 require vaults, barriers, or ventilating fans. 








~ ha 
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| : 
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dry-type 


transformers 


Entire front panel is removable to expose all terminal and tap connections. Ail connections are up front 


Second, you wire QHT transformers from the front. 
There’s a complete wiring diagram on the name- 
plate. Dual-sized conduit knockouts are placed so 
that you can run cable straight into the connectors. 
And large, roomy terminal compartments, solder- 
less connectors, and numbered terminals help you 
to complete wiring in 18 minutes. 


The new General Electric QHT dry-types are quiet 

at least 15 decibels quieter than older designs, 
making them ideal for schools, hospitals, office 
buildings, and other places where noise could be 


a problem. All QHT units have sound ratings equal 
to or less than NEMA standards. On larger units, 
welded steel clamps minimize core vibration. The 
core assembly is mounted on built-in rubber pads 
to reduce noise transfer through conduits and 
mounting brackets. 

You can get 24 hour delivery on most models from 
your nearby General Electric distributor. For more 


information, call him today or write to Section 
411-17, General Electric Co., Schenectady 5, N. Y. 


* Registered trademark of General Electric Co. for quiet, high-temperature dry-type 
transformers 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











You get both air supply and exhaust simultane- sary. Applications unlimited well adapted to 
ously with the new Clarage TWINALATOR*. closed or semi-closed systems. Can be provided 


Unique, superior dual function air handling for with heating coils and filters. Write today for 
all types of buildings. Definite money-saving ad- Bulletin 552. CLARAGE FAN CoMPANY, Kalama- 


vantages: Requires only one opening, one motor, zoo, Michigan. Clarage sales engineering offices 
one drive, one starter. No make-up air unit neces- are located in all principal cities. Potented | 
Trademars 
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VIBRATION 


) ANH 2 


MACHINERY 
IN 


OPERATION FLYING 


OBJECTS 


Plexiglas —between you and an accident 


Local Authorized PLEXIGLAS Distributors will be 


There’s one good answer when you want to provide 
protection—without loss of visibility—from flying 
objects, moving machinery, splashing acids and 
other on-the-job hazards. Use PLEXIGLAS® acrylic 
plastic for safety guards, protective covers, in- 


spection windows, shields, and window glazing. 


PLEXIGLAS has crystal-clear transparency. It re- 
sists breakage, chipping and most chemicals. It can 
be formed easily and economically to almost any 
shape, and can be machined, drilled and cut like 


wood or soft metals. 


pleased to supply you with full information. Your 


Distributor is listed under PLEXIGLAS in the 


Plastics section of the telephone directory. 


PHILADELPHIA SS. PA 


in Caneda: Rehm & Haas Company of Canada, Lid 


CALL YOUR AUTHORIZED PLEXIGLAS DISTRIBUTOR 


PROMPT DELIVERY © TECHNICAL 


ADVICE « FULL RANGE 


OF SIZES AND COLORS 
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Realock Fence won’t last as long as 
the Pyramids but... 


... this sturdy chain link fence will give your property a 
lifetime of reliable protection. Made from top grade steel 
wire, Realock Fence is strong and durable, neat and trim 
looking. It’s recommended where security of buildings, 
grounds and equipment is essential. 

Realock Fence is completely galvanized to assure long- 
lasting resistance to corrosion, and is available in a variety 
of types. For a free estimate at no obligation, call the 


nearest CF&lI office. -" 
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MADE IN U.‘ 
The Colorado Fuel and tron Corporation 


Denver » Oakiand + New York 
Sales Offices in All Key Cities 


PLANT ENGINEERING 





“Spring Action” gives you a leakproof seal 
with J-M SPIROTALLIC’ GASKETS 


Johns-Manville makes a specialty of 
building a lively “spring action” into 
Spirotallic Gaskets. Because of their 
superior resiliency, Spirotallic Gas- 
kets can compensate for varying 
stresses and temperature changes 


Examples of wide range of styles available 


August, 1961 


... follow minor flange separation ... 
and absorb vibration. Even under 
these difficult circumstances, they 
keep a tight, durable seal. 

This quick adaptability has given 
Spirotallic Gaskets a tremendous 
popularity in the field. Their springi- 
ness is due to the special methods 
and control J-M uses in their manu- 
facture. Spring-like metal strips, 
formed into a special vee shape, are 
alternately spiral-wound with an as- 
bestos filler. The filler does the seal- 
ing . .. and the vee shape provides 
the “spring.” 

Another reason for the wide- 
spread acceptance of Spirotallic Gas- 
kets is the fact that when the gasket 


J OHNS-MANVILLE JV 
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has been compressed the proper 
amount, it reaches optimum per- 
formance for the bolting. Many dif- 
ferent metals and fillers can be used. 
Each metal is color-coded to aid 
maintenance personnel in quick 
identification of the type of metal 
used, 

J-M produces a wide variety of 
sizes and shapes for standard 
flanges. And for special flanges, J-M 
will design and produce a gasket 
with the precise characteristics you 
require. For complete information, 
ask for J-M catalog PK-35A. Write 
to Johns-Manville, Box 14, New 
York 16, N. Y. In Canada: Port 
Credit, Ontario. 


Smee 





OP ERATION AND P RODUCTION pointers for the industrial plant engineer 





Reuse Your Waste Water 
By C. W. Baldwin 


WHENEVER I see good clean water 
going down the drain I wince. Those 
bubbles all have dollar signs on them. 

In the usual centrifugal refrigera- 
tion installation, city water is piped 
to the gear oil cooler, compressor seal 
water jacket and the compressor oil 
cooler. Quantity of water used fre- 
quently averages about 2 gpm per 
hundred tons of refrigeration. 

At the same time the water cooled 
condenser is usually piped to a cool- 
ing tower which requires about 3 
gpm per hundred tons of refrigeration 
for makeup water to compensate for 
windage, evaporation loss, etc. It 
seems logical that the waste water 
from the jacketed cooling system in 
the compressor should be used to 
supplement makeup to the tower. I 
have used this method on previous 
jobs and it works very well, resulting 
in a water saving of about $56.00 per 
month based on a rate of 65 cents 
per 1000 gal. 




















cmonser 


CONDENSER WATE 
PUMP 





HAND SHUT OFF—,, Z 
VALVE 








TO GEAR Qui ELECTRICALLY 
OiL COOLER 

TO COMPRESSOR 
SEAL WATER . 
JACKET 


TO COMPRESSOR 
OIL COOLER — 


Schematic drawing shows flow of 
cooling tower water to compressor 
water jackets then to drain—doubling 
as a bleed-off line for tower water. 





On my last assignment in plant 
engineering at Melpar, Inc., Falls 
Church, Va., in order to prevent cor- 
rosion and scale in the water jackets 
due to passing of raw water through 
them, I piped treated cooling tower 


Asphalt Paving Mix With Asbestos Fiber Improves Performance and Life 





Plant parking lots and other areas usually paved with asphalt will benefit by 
tests being conducted in eight states. Present indications are that paving 
performance and life are considerably improved by the addition of two to 
three per cent short asbestos fiber to asphalt paving mixes. According to 
Johns-Manville researchers, these mixes give a tougher road surface with 
increased resistance to indentation, less brittleness and few surface cracks. 
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water through the compressor cooling 
systems to the drain. Treated water 
which formerly wasted to a drain as 
overflow bleed water from the cooling 
tower, now wastes through the cooling 
water jacket systems as illustrated. 


Ferrite Tool Lasts 12 Times Longer 


IN TESTING a new tungsten tool 
and die steel at its Poughkeepsie, 
N.Y., plant, I1.B.M. Corporation has 
achieved up to 12 times the service 
life formerly obtainable from punch 
holders used in compacting extremely 
abrasive powdered iron oxide. 

The tools are subject to unusually 
difficult wear conditions in the manu- 
facture of ferrite magnetic cores for 
the memory apparatus in electronic 
computers. 

The magnetic cores have a hole 
diameter of 0.030 in., an OD of 
0.050 in., and a thickness of 0.012 in. 
They weigh 1.3 milligrams, and are 
held within plus or minus 1/10 of a 
milligram to that weight. After press- 
ing, they are sintered to withstand 
final usage. 

When made from conventional tool 
steels, the punch holders would last 
from four to six weeks. They then 
had to be replaced because of abra- 
sive wear on the head and side of the 
shaft. Galling and seizing would oc- 
cur, and, in some instances, the tools 
would break. 

They then tried Hi Wear 64, a 
wear-resistant steel developed by The 
Carpenter Steel Company, because of 
its ease of handling and dimensional 
stability in heat treat. Some holders, 
made from this material for cold 
work applications, have been tested 
for as long as a year with virtually 
no trace of wear. 

This is a deep hardening steel which 
combines the simplicity of a low 
hardening temperature with excellent 
wear resistance and good dimensional 
stability. Because of its low harden- 
ing temperature and deep hardenabil- 
ity, it is essentially a non-deforming 
tool and die steel. The low hardening 
temperature also means that the steel 
has little tendency to decarburize. 
Ability of the tool to work with little 
or no lubrication is important be- 
cause the powder used in forming 
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the product \ milk tank trailer 


15,000 rpm 
grinder 
Speeds 
weld 
removal 


Angle 
wrench 
triples 
output 
here 


$58,000 


Inefficient and outdated power tools were cost- 
ing this plant money. A power tool study re- 
vealed that in the assembly of tank trucks 
alone, 29 out of 66 tools were operating at only 
40 to 50% efficiency. 


New, more efficient Ingersoll-Rand Air Tools 

with full power and speed replaced the old 

tools. Fifteen additional I-R tools were installed 

to cut fabrication time on other operations. 

Leaks, faulty oilers and air filters were cor- 

rected. The net result: increased production | Wr ae : bao, 

that amounted to a $58,000 Dividend on Pay- pel ° a6) ay oats ee, Impactool 
roll Dollars the first year.* AN es | cuts 


With production increases making up the full A die changing 
cost of the tool replacement program in just time 
58.6 working days, an immediate Planned , in half 
Annual Retooling program was started to main- 

tain peak tool efficiency and maximum output. 


A power tool study in your plant can more 
than likely show how you can reduce your 
costs through increased output per man with 
more efficient tools. 


*For details, call your I-R AlRengineer or write 
Ingersoll-Rand, 11 Broadway, New York 4, N.Y. 

216A-8 
m4 


Ingersoll-Rand 


Planned Annual Retooling 
increases output per man 
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Just off the plane and 


HERE 

COMES 

YOUR 
LUGGAGE 


Turntables in incoming domestic flight area at Montreal Inter- 
national Air Terminal. The 80-foot perimeter of each siowly 
rotating luggage dispenser provides adequate space for pas- 
sengers to identify and claim their luggage. 


Mm AIR TRAVELER'S DREAM COME TRUE! 


You have just stepped off a plane 





with other jet-age travelers, and al- 
ready an intricate system of belt conveyers, vertical 
hoists and turntables has been set in motion. The 
object—to get your luggage to you as quickly and 
as smoothly as possible—without confusion or de- 
lay. This is a good example of outstanding perfor- 


mance—the extra you get in Mathews Conveyers. 


Write today for Bulletins U.A.L. 61—M.1.A. 561. 


MATHEWS CONVEYER COMPANY 


GENERAL OFFICES ....... . . ELLWOOD CITY, PENNSYLVANIA 


PACIFIC COAST DIV. . . . MATHEWS CONVEYER COMPANY WEST COAST, 
SAN CARLOS, CALIFORNIA 


CANADIAN DIVISION . MATHEWS CONVEYER COMPANY, LTD., PORT HOPE, 
ONTARIO. 


THEWS 


Oe fly Yoars of laadarohyp in Mochanased Handling 
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PRODUCTION 
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Closeup shows cam surface and top 
and bottom tungsten steel punches. 


the cores must remain perfectly dry. 
With the wear problem reduced, 
I.B.M. now operates eight punches 
simultaneously on one machine. Pro- 
duction capacity has thus been in- 
creased 800 per cent per machine. 


Circuit Monitor Spots Trouble 


Memory-type fault detection offers 
greater reliability and speeds trouble- 
shooting procedures on complicated 
steel mill control systems. Recently 
developed by Allis-Chalmers Manu- 
facturing Company, Milwaukee, a de- 
vice of this type indicates any mal- 
functioning of control circuits. 

A typical faultfinder consists of a 
transistor, silicon controlled rectifier, 
capacitor and neon indicating light. 
Time delay characteristics are readily 
altered to prevent false indications in 
case of contact bounce in the circuit 
being monitored. The circuit is ar- 
ranged so that any change in state 
beyond the time delay interval in 
the monitored circuit will trigger the 
controlled rectifier and turn on the 
indicating light. 

Later changes in the monitored 
circuit will not affect the indicating 
light until it has been manually reset. 
The input impedance of the fault 
detector circuit is extremely high so 
that it can be connected directly into 
the circuit. Although the indicating 
light circuit is designed for long lamp 
lift, a test switch has been included 
to assure that it is operative. 

Produced in modules of eight cir- 
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MICRO-PRECISION SCREW 
DRIVING IS AUTOMATIC... 


TIGHTNESS CONTROL 
iS PERFECT... 





FREE-HAND OPERATION 
iS EASY... 


Cut man-hours to minutes... 
with Black & Decker’s Screw Driver Line 


If you want to drive screws to a depth set with __ reversible, too. Check out the complete B&D 
thousandths-of-an-inch accuracy . .. do it line of 17 different screw drivers. NOW... . see 
automatically with the B&D Micro-Clutch how they are made to stay on the job longer, 
Scrugun Screw Driver. If you want to drive designed to take pride in your work, always. 
screws to the right degree of tightness...doit |Buy them at leading distributors everywhere. 
perfectly with the B&D Adjustable-Clutch or sales or service, look in the Yellow {yous } 
Scrugun? If you want to drive screws free-hand Pages of the telephone book under. . . re 
with your personal touch. . . do it easily with 


the B&D Positive-Clutch Scrugun. Tue Brack & Decker Mrc. Co., Dept. 0808 
Towson 4, Maryland (In Canada: Brockville, Ont.) 
Famous Black & Decker power makes any , 

O Please arrange a demonstration of 


job with every Scrugun easier yet. Scruguns are ay Sehicaieeiientil anata, die 


@) Slack = Decker: 


7 WORLD'S LARGEST MAKER OF POWER TOOLS 


Zone....State....... 


. yy . hy 2 exp 
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cuits, the fault detector is arranged for 
easy mounting on mill control boards. 
Circuit construction is simple so that 
maintenance needs can be easily met. 
It can monitor practically any circuit 
or device with complete isolation. 


Built-in Flux Speeds Arc Weldin 











Electric arc welding of this 12-in. do- 
mestic water line at Carling Brewing 
Company plant, Baltimore, Md., is 
speeded by fluxing action of iron sili- 
cate fibers in A. M. Byers 4-D wrought 
iron pipe. The iron silicate melts at a 
lower temperature than the base metal. 
This aids in making a stronger weld. 


Automated Waste Disposal 


GETTING RID OF REFUSE can be a 
costly, critical, time-consuming chore. 
This problem faced General Electric 
BHO End Suction Centrifugal Pumps are offered in 350 Series Company’s Missile and Space Vehicle 
(stainless steel and corrosion resistant materials) for chemical and Department in Philadelphia. Each 
300 Series (cast iron alloys and bronzes) for general process services. day a 7}2-ton mountain of paper is 

hauled to the company’s incinerator. 
A complete range of 14 pump sizes from 1” to 5” in both series. The And each day, as much as a ton of 
size and type you need to do your job. Available for immediate highly confidential classified material 
shipment. had to be stored in sealed trucks, 
; ; closely watched, and hauled, under 
Call your C. H. Wheeler representative for full details or write for armed guard, to the City of Phila- 
12-page catalog and pump design manual. delphia’s combustion chamber. 
Automation of waste disposal 
ended the risk, inconvenience, and 
needless labor and expense of this 
C. H. WHEELER / GRISCOM-RUSSELL refuse-handling operation. A Somat 
Philadelphia 32, Pa Massillon, Ohio automatic waste disposal system was 
installed at track level, with access 
Aitated sources fer heat exchangers, to street, to disintegrate this waste 
steam condensers, pumps, marine auxiliary equipment, and automatically eject finely com- 
sea water distillation plants, pacted pulp into a truck outside the 
building. 
As a result of this automation, 


Dimensioned to your requirements, this new C. H. Wheeler de- 
velopment is the most modern pump available for the chemical, 
process, heating, ventilating and air-conditioning industries. 


nuclear steam generators and related components. 
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TREAT YOUR 
WATER RIGHT 


For Maximum 
Plant Efficiency 


offers 
A complete program 


for lasting results in: 


Clarification . . . dependable flocculation and 
settling with coagulants and coagulant aids. 


Boiler water conditioning . . . positive control 
of corrosion and deposits, steam purity, and con- 
densate system corrosion. 





Cooling water treatment . . . prevention of de- 
posits, corrosion and microbiological fouling. 


Process water preparation ... to meet specific 
requirements. 


Good water for your uses is like a good man on 


SO aes 


the payroll: always delivering the most value for 
dollars spent. And, like a good man, your water 
performs best when treated right. Here’s where 
Nalco enters the picture with specialized skills, 
experience, and chemicals to help you treat your 
water right. Nalco services include consultation 

. assistance in selecting equipment and treat- 
ment programs to provide maximum benefits from 
all water treatment systems. 

Cail your Nalco Representative for prompt help 
in getting lasting results from your water treat- 
ment programs. Ask him, too, for Nalco Reprint 
79: ““Water: A Unique Engineering Material,’’ or 
write direct for your free copy. 


NALCO CHEMICAL COMPANY 


6222 West 66th Place 


° Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
® In Canada: Alchem Limited, Burlington, Ontario 


«++Serving Industry through Practical Applied Science 
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Examples of Johnston Versatility: OPER ATION 
samen one is | PRODUCTION 
from underground 
storage tanks } (O and P begins on page 58) 

















| there is no danger of classified ma- 
terial falling into the wrong hands; 
pulp from this unit is completely un- 
readable. Sealed trucks, and armed 
guards to watch them, are unneces- 
sary. Objectionable incineration has 
been eliminated, along with one-day 
storage of flammable material. Waste 














SUCTION AND DISCHARGE 
ABOVE GRADE — 
perfect process or 

in-line pump. 














BELOW-GRADE SUCTION — 
ABOVE-GRADE DISCHARGE — 
popular for line 

booster service. 








FOR VOLATILE FLUIDS 


GASOLINE - CRUDE OIL - AMMONIA - L-P GASES 


syate 
ere™ PIPE LINES - REFINERIES - AIRPORTS 


» Op 


gned te s/o 
head ane! 4 Waste moves by conveyor to a grind- 
n hea ing tank partially filled with water. 


be des! 
zero suction 
e suctio 


Can 
with 
net positiv 








COMBINATION WET PIT BOOSTER, 
TURBINE-PROPELLER TRANSFER OR 
STRIPPING PUMP— CIRCULATING PUMP — 
maximum suction lift no expensive priming 
without vapor lock device necessary. 


UNLIMITED FLEXIBILITY — Johnstons fit any piping layout — 


satisfy virtually all pumping requirements. DIRECT DISPENSING — 
For transfer of 


CHECK THESE OTHER FEATURES: Economy of higher volatile liquids handling requires far less manpower 
speeds; Non-overloading power characteristics; and chemicals In addition, the grinding of waste 
Steep head-capacity stability. results in a 75 per cent slash in truck- 
For complete details and typical applications, write ing expenses. Concentrated pulp can 
for colorful bulletin. be hauled in fewer trucks than were 

needed for hauling loose and volumi- 

Versatile JOH NSTON CO nous waste. 

Verticals by ; PUMP MPANY A grinding tank and a “de-water- 
3272 E. Foothill Bivd., Pasadena, California ing unit” comprise the “heart” of the 
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After removal of the excess moisture, 
the unit discharges the semi-dry pulp. 





CAUGHT IN THE ACT 


of making a costly mistake 
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This new super line of “Chem Marine” 
devices are engineered from corrosion re- 
sistant materials capable of withstanding 
the harmful effects of moisture, brine, 
grease, oils and many acids. They are 
designed for industrial applications such as 
plating rooms, shipping platforms, yards, 
shops, warehouses, or wherever corrosion 
or chemical action is a problem. 


17CMS51 

Weatherproof “Insuiprene™ 
Plate and AC. 
“Presswitch” Combination. 


Marine 


Chem 


Special Materials: 
“INSULPRENE?”’—« 0+ Pont neoprene compoune 
““MONEL® METAL”? tc. trecemars ot inco. 
“MELAMINE” 


“CYMEL@®” —Reg. Trademark of Am. Cyanamid 


HEAVY NICKEL-PLATED 
CURRENT CARRYING PARTS. 


“Chem Marine” devices are identified by their bright yellow color and a few 
representative items are illustrated above. For complete information contact 


the “Chem Marine” Department, — 


HARVEY HUBBELL, iweorroraten 


BRIDGEPORT 2, CONNECTICUT, 


in Canada: Scarborough, Ontario 
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system. In the tank, a rotating grind- 
ing plate chews this waste into fine 
pulp. The slurry of pulp and water 
is pumped to an extractor which dis- 
charges semi-dry pulp into a waiting 
truck. 

This equipment can also be used 
to convert worn-out fiber cases to 
salable pulp, to destroy food and pa- 
per waste simultaneously, and to de- 
stroy overage merchandise, packaging 
materials and glass bottles. 


Bus Duct Reduces Voltage Drop 


SPECIALLY designed for high fre- 
quency operation, a power distribu- 
tion system has been installed in 


Conductors in 400 cycle bus duct are 
transposed to keep voltage drop low. 


Grumman Aircraft Engineering Cor- 
poration’s New Avionics Laboratory 
in Bethpage, Long Island, N. Y. De- 
veloped by Westinghouse in coopera- 
tion with Grumman engineers, the 
400-cycle system uses bus duct with 
special features to provide closely 
regulated voltages for experimental 
work throughout the laboratory. 

Conductors in the bus duct are 
periodically transposed and rotated to 
provide nearly perfect phase relation- 
ship everywhere in the system. Volt- 
age drop at 400 cycles is less than one 
volt per 100 ft with the duct fully 
loaded. Four insulated openings are 
provided in each 10-ft section of 
duct to take off power through stand- 
ard circuit breaker bus plugs. 
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Crane with ROTATING CARRIER 


Provides Ultimate In Wire and Rod Handling Efficiency 


The hairpin hook can be tilted up or 
down to permit easy threading into or 
removal from the coils. The hook han- 
dies 3,500 Ibs. of rod and can be turned 
to any direction as illustrated in the 
two photographs. 

















Five motions: hoisting, tilting, trolley travel, bridge 
travel and rotation are provided in a Cleveland 
Tramrail crane for handling coiled rod. The trolley 
travels on a 76-foot double-girder crane bridge from 
side to side of a building. A rotating carrier operates 
on a circular track built into the trolley. It turns unlim- 
itedly in either direction. The crane travels on four 
runway tracks and is controlled from a cab which is 
attached to the carrier. 

Coiled rod is picked up from incoming railroad cars 
by a hairpin-type hook and turned 90 degrees for 
placement into large bins along one side of the storage 
building. The hook can be tilted either up or down for 
threading into or drawing away from the coils. 


The unit handles 3,500 Ibs. of rod in addition 
to the weight of the hairpin hook. Bridge and trol- 


The operator in the Cleveland Tramrail 
crane cah handles coils in and out of 
storage unassisted by workers on the 
floor. He is always over his work and 
has a clear view because the cab is 
attached to the crane carrier. 


ley control are variable five-speed magnetic with 
dynamic braking. Hoist control is variable-speed 
drum type with dynamic lowering. Rotating control 
is automatic accelerating. 

With a wealth of experience to draw on, Cleveland 
Tramrail engineers are in position to help you with a 
wide range of materials handling problems. We wel- 
come an opportunity to work with you. 


Write for free booklet No. 2008 


CLEVELAND a TRAMRAIL 


Sapa= nanan een e & » > th tn a> 
A Pi nn 





‘| Overhead Materials Handling Equipment 


CLEVELAND TRAMRAIL DIVISION e THE CLEVELAND CRANE & ENGINEERING CO. e 7530 E. 288 ST. @ WICKLIFFE, OHIO 
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—_— = FREE FROM REZNOR: 
Four new “Reznor Heating Handbooks” to help you solve 
common and uncommon problems in commercial and in- 
dustrial heating. 





In chese new handbooks, published by the manufacturer 
of the world’s largest selling gas unit heaters, you'll find 
the latest information on how to use unit heaters and 


how to 
overcome 
basic 


heating 
problems 


duct furnaces most efficiently in industrial and commer- 
cial installations. Also discussed are such problems as 
how to design a make-up air system, how to control 
temperature with direct fired unit heaters, and how to 
use duct furnaces in heating-cooling systems. 


We think you'll find these handbooks valuable as basic 
working tools. To receive your copies, call your Reznor 
full-service distributor or nearby district office listed in 
the Yellow Pages under ‘‘ Heaters— Unit.’’ Reznor Manu- 
facturing Co., Dept. PE-8, Mercer, Pa. 


REZNOR 
HEATERS 
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TEST MACHINE at a metal fabrication plant ‘ 

gets air from the Le Roi 100S2 shown below. ag 

Unit also supplies air for presses, automatic =i 

and manual welders, painting machines, and ; 
automatic assembly machines. 


. 


puts your plant 
air supply right 
where you 
need it | 

















LE RO! 100-HP STATIONARY COMPRESSOR 


Trouble-free air-cooled LeRoi 100S2 delivers 450 cim of 
air at 125 psi — yet takes up only 20 sq. ft. of floor space. 


Any way you look at it, the Le Roi 100S2 two-stage stationary compressor is 
your best bet to lower your cost of compressed air. 

It provides cool, clean airpower. And its compactness permits installation 
near the point of use, thus eliminating excess piping and costly waste of air. 
If you need more air, you just install more Le Roi S2 compressors — and you 
can still beat the cost of centralized air systems. 

The electric-motor-driven 100S2 is easy to operate and maintain. Its Dual- 
Control permits either constant-speed or automatic start-and-stop operation. 
Air cooling eliminates plumbing and water line freeze-ups . . . permits indoor 
or outdoor installation. Balanced design reduces vibration and noise . . . 
extends compressor and motor life. 

Put your compressed air system on a paying basis. Investigate the complete 
Le Roi line of unit-type and stationary air compressors — from 1% to 100 hp. 
Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Sidney, Ohio. $c-os 


LEROI 
STATIONARY 
COMPRESSORS 


ax 


PORTABLE AND TRACTAIR® AIR COMPRESSORS * SBTATIONARY AIR COMPRESSORS «+ AIR TOOLS 
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You get extra features...at no extra cost 
...when you specify Grinnell Beam Clamps! 


‘ 7 2! 


—9 
—~e 


—o 


i 


GRINNELL G-CLAMP HANGER, FIG. 92 — 1. Ribbed, malleable GRINNELL MALLEABLE BEAM CLAMP WITH EXTENSION PIECE, 
iron casting for greater strength, impact resistance. 2. Full thread FIG. 229 — 1. Tie rod locks clamp in place when nuts are tightened. 
engagement. 3. Hardened steel cup-point set screw for good “grip” 2. One jaw size fits all beam flanges up to 7”. 3. Malleable iron 
on beam. 4. Saddle swivels 360°. extension piece 











GRINNELL SIMPLEX SIDE 1-BEAM CLAMP, FIG. 265 —1. 1%” GRINNELL G-CLAMP HANGER, FIG. 86 — 1. Ribbed, malleable 
maximum jaw opening will take large beam flange thickness. 2 iron casting for extra strength. 2. Hardened steel cup-point set 
May be attached to beam of any flange width by merely ordering screw for good “grip” on beam. 3. Full thread engagement — 
hook rod of suitable length. 3. Load ratings of 1,740 Ibs. casting drilled and tapped for rod, set screw. 


You get more Clamp for your money from Grinnell! Faster delivery may be had from nationwide warehouses! 

Reason: Grinnell’s huge volume reduces production costs What’s more, you always get dependable field service by 

. . . lowers prices right into line with competitive hangers _ trained Grinnell personnel . . . no matter how far from the 

that offer you much less. job site the sale was made! Grinnell Company, Providence 
Know what else you get with Grinnell Clamps? Wider _1, Rhode Island. 

choice of types and sizes! Better quality control! Published Remember, The Best Costs No More — from 

rating for all Clamps with a safety factor of at least 5 to 1! America’s #1 Supplier of Pipe Hangers and Supports 


Call your tocal Grinnell Distributor for pipe hangers, cast 
and malleable iron fittings, steel nipples, welding fittings, G R | N N E a 4 
Grinnell-Saunders Valves, unit heaters — all made by 
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“Automation has raised our productivity 
to new high levels,” 


reports a paper maker 


G 


—. 


aN . 


( 


@i 


JEFFREY 
Spiral Conveyors 


Paper stock is automatically moved from this operation to 
the next by Jeffrey spiral conveyors. 


are a part of their automatically-controlled materials handling 


@ The high degree of automation recently any point along their length. Jeffrey makes 

introduced here has raised productivity per them in open and dust-tight styles, of metals 

man to new high levels. Transfer of materials to suit particular requirements. 

in process is largely under automatic control, When adapting spiral conveyors to your 

for example, as evidenced by these Jeffrey ' 
products, ask Jeffrey engineers for their recom- 

spiral conveyor systems. 


Jeffrey spiral conveyors offer an economical mendations and assistance. Catalog 951 
means of handling dry, loose bulk materials. describes the various types available to you. 


Compact, they occupy a minimum of space. The Jeffrey Manufacturing Company, 905 
Convenient, they can be fed or discharged at North Fourth Street, Columbus 16, Ohio. 


/f it’s conveyed, processed or mined, it's a job for Jeffrey. @F =3a433-i= 4 
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Slim, colorful panels .. . 
AmBridge Modular Construction for distinctive, 
handsome buildings that go up quickly 





This mark tells you a product is made of modern, dependabie Steel Stee + 


Steel has always meant strength 
Architecturally, steel is much more 


Today’s steel is more strength than your dollar can buy 
in any other material. It is many extra feet of floor space 
because steel walls don’t have to be thick to be strong. 
It is days saved in construction time and it’s weather- 
proof—can be handled in any season, anywhere. It is 
colorful panels and gleaming mullions that help clean 
themselves. It is skyscrapers and schools, churches and 
commercial buildings because it is the architect’s most 
versatile material for design. 

Take USS AmBridge Modular Construction. The light, 
sturdy steel frame can be erected by a few men in a few 
days. Add a few more days for the simple roof, complete 
with supporting joists that accommodate and conceal 
piping and ductwork. Add a splash of color with tough, 
space-saving steel wall panels—and get walls with fine 
thermal and acoustical values in the bargain. They are 
available in 81 different colors and five finishes. 

USS AmBridge Modular Construction permits distinc- 
tive architectural design, long-term economy and satis- 
faction. Have you ever put all the qualities of steel to 
work for you? Write for our new booklet for complete in- 


formation. USS and AmBridge are registered trademarks 


General Offices 525 William Penn Place, Pittsburgh, Pa. Contracting Offices in’ Ambridge e Atlanta e Baltimore 
Birmingham e Boston e« Chicago e Cincinnati e Cleveland « Dallas « Denver e Detroit e Elmira e Gary 
Harrisburg, Pa. e Houston « Los Angeles e Memphis ¢ Minneapolis e New York « Orange, Texas e Philadelphia 
Pittsburgh e Portland, Ore. e Roanoke e St. Louis ¢ San Francisco e Trenton e United States Stee! Export 


Company, New York 


American Bridge 
Division of 
United States Steel 








Extra economy assurance for your new walkie-type truck—the Exide guarantee of battery life equal to truck life. 


BATTERY GUARANTEED FOR LIFE OF TRUCK 


Let’s say you're about to buy a new walkie- 
type electric industrial truck. You want 
long battery life for maximum economy, 
and you don’t want the nuisance of ever 
replacing the battery, tf you can avoid it 


Well, this is the Exide offer 


For walkie-tvpe low lift trucks and hand 
tractors, the recommended Exide nickel- 
iron-alkaline battery (the tvpe invented 
by Thomas A. Edison) is guaranteed for 
the lift of the truck provide d the truck 
POSSESSION and app! oved 


reniains in vou j 


maintenance procedures are followed. 


The Exide Power Package. Recommended bat 
ery and charger from the world’s broadest lines 


plus factory-quality service to cover both 


74 


This is not a reckless offer. Exide knows 
from countless actual performance records 
that these batteries readily give this kind 
of life. Many Exide nickel-iron-alkaline 
batteries have been used in walkie-truck 
service for upwards of 20 years and are 
still going strong. So the plain fact is that 
we are simply giving you positive assur- 
ance of battery value that is already 
there anyway 


Long life is one of the characteristics of 
Exide nickel-iron-alkaline batteries. They 
have other unique advantages too. They 
are lighter in weight than other batteries 
They give off no corrosive fumes during 
use or while charging. And they can be 
stored indefinitely without injury. This is 
of special value during seasonal shutdowns 
or other inactive periods. All you do its 
discharge the battery, short-circuit the 
terminals and store in a clean, dry place 


Of course, for any type electric industrial 
truck—walkiec, rider, or narrow-aisle 
the Maximum power economy depends on 
three factors: the right battery for the job, 
a charger to match, and needed service 
This combination is the Exide Power 
Package 
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Your Exide representative studies your 
requirements, then recommends the bat- 
tery best for your needs from the broad 
Exide line. He is completely objective in 
determining your needs because Exide 
offers all types: Exide-Ironclad with tubu- 
lar positive plates, Exide-Powerclad pre- 
mium flat-plate, and Exide nickel-iron- 
alkaline. Exide chargers are available in 
both motor-generator and silicon rectifier 
types and in sizes to cover all needs. Exide 
service men are coast to coast, all factory 


trained on batteries and chargers 


The Exide Power Package is your easiest 
way to get not only maximum battery life 
in your applications, but maximum bat- 
tery economy year after year. Write for 
details. Exide Industrial Marketing Divi- 
sion, The Electric Storage Battery Com- 
pany, Philadelphia 20, Pa 


Exide 
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Now! Skil Roto-Hammers drill 


1// 


2 





holes in reinforced concrete 





using new percussion carbide tipped Skil Core Bits! 


There are plenty of good reasons why 
the Skil Roto-Hammer is sure to be the 
world’s largest selling hammer again in 
1961! But one of the foremost is Skil’s 
new core bits. 

These hollow core, percussion type 
carbide bits increase the range of the 
Model 726 Roto-Hammer from 14%” up 
to 14%" and the Model 736 from 2” up 
to a full 344"! 

What's more, they drill right through 
stubborn steel reinforcing rods—an im- 


possibility with solid carbide bits or 
star drills. 

This means that the hammer that 
already drills masonry holes at the 
lowest cost per hole and with lowest 
hammer maintenance, has tremendous 
added versatility. 

Ask your Skil distributor for a dem- 
onstration soon. Look under “Tools- 
Electric” in the Yellow Pages. Or write: 
Skil Corporation, Dept. 120H, 5033 
Elston Avenue, Chicago 30, Illinois. 


7 «- and SKILSAW POWER TOOLS 
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Skil Roto-Hammers combine power rota- 
tion with powerful hammering to drill holes 
in masonry (%4" to 3") 5 to 6 times faster 
than ordinary electric hammers! Lowest 
maintenance--no springs to break. 














OTHER HEAT-X INDUSTRIAL PRODUCTS 


———— | 


‘CSTC’ B Cleanable Shell and Tube 
Condenser 5 thru 100 ton capacities 
Multi-tube, extended fin surface design re- 
duces space required for chiller yet produces 
high percent of heat transfer efficiency. 


Cast Aluminum Liquid 
Cooler-Heaters 

Combine heating and cooling in 
single compactunit. Separate 
copper refrigerant circuit, copper 
or stainless circuit and heating 
element cast within aluminum 
block protect against ‘‘freeze-up”’ 
damage. 


—— 


‘IC’ Inner-Fin Condensers 

5 to 130 ton capacities 

Patented Inner-Fin construction, Heat-X ex- 
clusive, provides most compact shell and 
tube condensers anywhere. Use less refrig- 
erant and cut cost, yet maintain high percent 
of heat transfer efficiency. 


dl. 


‘WIO0’ Water Cooled Inner-Fin Oi! Coolers 
Inner-Fin construction produces more cooling 
in less space, wherever oil must be efficiently 
cooled ...diesel and gasoline engines, hy- 
draulic equipment, air compressors, machine 
shop coolant systems, etc. 


Greater cooling capacity with much less bulk... that's 
the story on this new line of Heat-X units for industrial non- 
corrosive coolant applications, chilled water air condition- 
ing, and drinking water or cooling uses. 


Completely factory assembled, these units are delivered 
prewired with all necessary controls. All Components per- 
fectly matched for economical operation and efficiency. 
Check these features: 


Vv Exclusive space-saving Inner-Fin Chillers and Heat 
Interchangers 
Chilled liquid passages non-ferrous construction there- 
by eliminating corrosion problems 
Indicator lights 
Capacity modulation and unloaded start 
Simplicity of installation 
Full accessibility for service 
Low operating costs 
For complete specifications and engineering data request 
catalogs 8022A, 8023A. 


HEAT-X, Inc. 


BREWSTER e NEW YORK 


A SUBSIDIARY OF 
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HOW TO TAKE THE EDGE OFF A HEADACHE 


KUTWELL® EP 66 is a new high-quality, water-soluble 
cutting oil designed to do the tough jobs—cutting special 
alloys and high-strength tool steels. Its powerful, extreme 
pressure agents take the toughest cutting, grinding, and 
drilling jobs in stride. Pieces per tool grind have jumped 
dramatically when Kutwell EP66 was used instead of 
higher-cost specialty oils. Machine tool lubrication and 
rancidity control are effectively maintained. 


lubricants improve machining precision by 
FEBIS® K . & | 


eliminating troublesome “stick-slip” motion. Febis K lets 
the carriage proceed smoothly throughout its stroke; actu- 
ally makes static friction less than sliding friction. 

NEBULA’ E multi-use grease serves all grease-lubricated 
parts, even those which require extreme pressure proper- 
ties. It does an efficient job at high temperatures and 
resists oxidation for long periods. Your Esso representa- 
tive is an expert at curing all kinds of lubrication headaches. 
Contact him, or write us at 15 West 5Ist St., N. Y. 19, N. Y. 


HUMBLE OIL & REFINING COMPANY Esso) = 
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American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
United States Stee! Export Company, Distributors Abroad 





Cut corners with flexible (iss) Armorlokt Cable 


Remember your last conduit job . . . all the time and work needed to in- 
stall junction boxes, not for new circuits but just so the cable could be 
pulled around corners? And the longer the pull, the more boxes you 
needed. USS Tiger Brand Armorlokt Cable could have been installed in 
approximately one-half the time and eliminated all that expensive pipe 
fitting and bending. = Armorlokt installs as easily as ordinary cable— 
yet it protects as well as rigid conduit, and sometimes even better be- 
cause Armorlokt is flexible and ‘‘rolls with a punch.’’ You can install it 
anywhere ... up, down, across walls, buried in the ground, suspended 
in trays or on cable rings, indoors or outdoors. Armorlokt can be installed 
in long lengths, because its flexible construction permits easy and quick 


bending around corners, I-beams, or any other obstruction. And you can 


easily splice into Armorlokt Cable, anywhere along the entire length. = 


Armorlokt has a higher current-carrying capacity than the same size 
conductor in conduit because heat is quickly dissipated, not trapped 
inside. Corrosive atmospheres are no problem. Armorlokt is available | 
with galvanized steel, stainless steel, aluminum or bronze armor. It’s 
also available with an Ampyrol (PVC) jacket, in black or colors for easy 
identification. You can order Armorlokt with almost any kind of insulation, 
including varnished cambric, rubber, or asbestos up to four inches 
in diameter, rated 15,000 volts. = There’s a standard USS Tiger Brand 
cable for every special job. For the complete story on Armorlokt Cable 
or any other type cable, call our nearest sales office or write American 


Steel and Wire, Dept. 1228, Rockefeller Building, Cleveland 13, Ohio. 


USS, Armorlokt and Ampyrol are registered trademarks Circle 558 on postcard, page 33 








We offer 
recommendations 


designed for the application 


Expert 
application 
engineering 


An outstanding line of LOUIS ALLIS 
adjustable-speed drives from 1/2 to 2500 hp. 


Louis Allis offers you a complete line of adjustable- 
speed drives with various characteristics for every 
application where adjustable speed is required. 


Experienced Louis Allis field engineers, supported by 
regional and factory industry specialists, will help 
you select the best drive or drive system to meet your 
requirements. 

The Louis Allis line of drives provides outstanding 
control features ranging from simple manual to precise 
electronic or transistorized control. Selection of control 
varies, of course, with the nature of the installation and 
the precision required. Where desirable, speed regula- 
tion as close as .1% is obtainable. 


Controls can be provided which automatically respond 


MANUFACTURER OF ELECTRIC 
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to temperature, pressure, or flow. Other control features 
include threading, inching, jogging, logarithmic acceler- 
ation, torque-limit acceleration, tachometer feedback... 
and many other control provisions that can exactly 
tailor a Louis Allis drive to your operation. 


For process plants or applications involving inter-re- 
lated motors and multiple drives, Louis Allis engineers 
can provide complete “systems engineering,” furnishing 
all electrical rotating components and control. 


For expert assistance, call your local Louis Allis District 
Office listed in the Yellow Pages under “Electric 
Motors” ...or write direct to The Louis Allis Company, 
434 East Stewart Street, Milwaukee 1, Wisconsin. Ask 
for Bulletin 2900, “Louis Allis Adjustable Speed Drives.” 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED ORIVES 


480-238 
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Union Starch 
Installs a 
Modern 
Coal Fired 
Steam 
Generator 


Longitudinal section through unit. 


Tubes being installed in steam 
and water drums. This 125,000 pounds per hour capacity temperature. It has water cooled front, 
Vogt Steam Generator, especially de- sides and roof of furnace and employs 
signed to burn bituminous coal, serves a spreader type coal stoker. 
ouemak ines the Granite City, Illinois plant of the Vogt offers a complete line of custom 
ENGINEERING CO. Union Starch and Refining Company. built and package type steam generators 
ST. LOUIS, MO. The unit operates at 475 Ibs. pressure for power, processing and heating. Bul- 
and delivers steam at 750°F. total letins are available upon request. 


HENRY VOGT MACHINE CO. 
P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


For, Customs Ep SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
tin VF-VS2 « Camden, N. J., Los Angeles, St. Louis, Charleston, W. Ve 


Package Unit 
Bulletin PSG-3, 
address Dept. 
4A-BPLE. 
For Direct Long Distance to 


Louisville Dial: 502 ME 4-941] 


STEAM GENERATORS 
a ee 
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START YOUR OWN BUSINESS BOOM 


Reduce Costs—Increase Capacity 
With an Alvey Conveyor System 





























NEW CONSTRUCTION 


When you’re positive you must build 
a bigger plant, to get more capacity, 
call in Alvey’s experienced material 
handling engineers at the planning 
stage. When the decision is to add on, 
use their ingenuity to get all the 
capacity you build for. 


MODERNIZATION 


Often you don’t need a bigger plant 
at all. Alvey engineers have helped 
increase production as much as 30°; 
in existing plant area, with a minimum 
of new equipment. Before you expand, 
have Alvey analyze your present sys- 


tem. It costs you nothing to consult. 


| Write for free copy of case history telling how Alvey 
ALVEY’s © » = eee : 
revamped an existing system and engineered a new 


one, for the same company, with considerable success. 


y .\ on OS a "i ecuwvaven MANUFACTURING COMPANY 


9377 Olive Street Road « St. Louis 32, Mo. 


Branch Offices in Principal Cities 


Successful material handling is Automatic with Alvey for. 


A. E. Staley Mfg. Co A.C.F.Wrigley Royal McBee Corp 
Armour & Co Firestone Whitehall Laboratories Phillip Morris 


The Hoover Co Goodrich-Gulf Chemicals Anheuser-Busch 


Hiram Walker Esso Standard Oil 
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CONSTRUCTION 


BRIEFS - wwievn methods and materials for the plant engineer 





Fig. 1. 


Edited by H. E. B. Anderson 


Precast, rough top concrete 


slabs span steel framing to provide 
plant flooring. Here, panels are ar- 
ranged for test at fabricating plant. 





PRECAST CONCRETE FLOOR SLABS 


IN THE DESIGN and construction of the new Gates 
Rubber Company plant near Nashville, Tennessee, the 
Rust Engineering Company specified precast concrete 
rough top floor slabs for floors which were installed on 
steel framing. These floors, used primarily in the Ban- 
bury building, covered an area of 120,000 sq ft. 

The precast slab, developed by the Alabama Cement 
Tile Co., functions as the lower portion of a composite 
floor slab, and carries the necessary tension steel for the 
entire slab. Each unit measures two feet in width, is de- 
signed to span approximately seven feet between framing 
supports in the building, and is three and one-half inches 
thick. 

At the site, the slabs were used as forms for the con- 
crete which was poured on top of the slabs after their 


Fig. 2. At Gates plant, construction photo shows partially 


poured floor; slabs in foreground become concrete forms. 


Fig. 3. Expanse of precast slabs illustrates use as tem- 
porary floor before permanent concrete floor is poured. 
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installation spanning the steel framing. They are fin 
ished with a very rough top, to provide a 100 per cent 
bond between the precast slabs and the poured concrete 
topping. 

The slabs, which are bevelled on all top edges, were 
placed on supporting members with a gap of two or three 
inches between the ends of abutting slabs. A dap, cut 
into each slab end to fit over the beams and provide 
positive positioning, assured safety during erection and 
the flat undersurface provided continuous bearing at the 
supports. 

Openings required for floor drains 
cast into the slabs according to detail drawings worked 
Each slab was numbered 


conduits, etc., were 
out for the plant floor areas 
and positioned in the floor according to a locating draw 
ing. 

Since the slabs were cast and vibrated in steel forms 
their bottom surfaces are smooth, and present a pleasing 
ceiling appearance in the occupied areas under the floor 

In this job, the floor loading dictated a seven-inch 
floor thickness, so three and one-half inches of concrete 
were poured on top of the precast slabs to complete the 
floor. This particular floor is designed to support 500 
pounds per square foot live load 

In addition to the tension steel in the precast slabs 
reinforcing is placed in the poured slab to provide the 
negative steel for the composite floor slab 

The use of forming was eliminated, and no shoring was 
required—producing a saving of both time and money 

One of the advantages of this floor construction sys 
tem is that the slabs can be installed immediately after 
the erection of the structural steel to provide a 
surface on which other trades can proceed with their 
work. There is no delay due to forming or pouring of a 


End 


frame 


conventional type of concrete floor 


— 


prey 
—— 








PAN IS 
ISOLATOR 


opens doorways to 
unlimited traffic 





Traffic speeds through “open” door as Air lsolator 





immobilizes movement of air between the two areas. 














screens out heat, co/d, 
a humidity, dust, odors, insects 


Air lsolator is available 
for openings up to 8’ wide, 10’ high. 














e AIR ISOLATOR is the proven and practical answer 
to high volume traffic problems between two areas 
of different temperature or humidity. 











AIR ISOLATOR provides a high velocity curtain of 
* registered trademark agd product of Lehigh, Inc. vertical air across open doorways to form a shield 

between outside and inside air. During periods of 
heavy traffic, doors can be opened and left open. 
Traffic moves faster; dust, cold, heat, odors or in- 
sects are repelled; worker comfort is assured. 

WRITE FOR INFORMATION 

Complete data on the economical Air Isolator is yours for 

the asking. Write today to Jamison Cold Storage Door Co., 


COLD STORAGE DOORS 
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This plant needs make-up air! If 
the exhaust fans in your paint shop 
remove air faster than you replace 
it, they cause a vacuum. The vacuum 
sucks in dirt and dust every time 
a door or window is opened. Your 
plant needs make-up air...a supply 
of new air to replace exhausted air 
and cancel out vacuum. 

Without make-up air, you get a 
chain reaction of vacuum problems. 
Violent cross drafts...Infiltration 
of dirty air or fumes from outside, 
and from one plant section to another 
..-Heat loss...Unhealthy workers... 


Low morale...Costly absenteeism. 

Solution: install separate fans 
to supply make-up air. They cancel 
out the vacuum, give your plant bal- 
anced ventilation. These fans should 
be part of a complete make-up air 
system that tempers and cleans the 
incoming air. 

For technical help on make-up air, 
see your Consulting Engineer. Or 
call inSturtevant application engi- 
neers. They're experts in handling 
air...whether you want to move it, 
heat, cool or clean it. Mail coupon 
for booklet on make-up air. 


You can be sure...if it's Westinghouse 
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WESTINGHOUSE ELECTRIC CORPORATION 
Sturtevant Division, Dept. HE-09 

Hyde Park 36, Ma 

Send me your make-up air booklet 

NAME 

TITLE 


COMPANY ____ 


ADDRESS 








Give Safety A Big Lift 
With Union Tuffy. Slings 


Union’s Tuffy has written a book. The purpose is 
to make a mental contribution to Safety—one that will 
supplement the physical safety factors Tuffy Slings 
have contributed through a unique combination of 
strength and flexibility. 


The many Tuffy Tips in the book, on the proper use of 
slings and hoist lines, will prove almost as helpful in 
providing longer service as has the patented 9-part 
machine-braided wire fabric construction of Tuffy 
slings. Send for this book—no charge to sling users. See 
how Tuffy-Tips, Tuffy Slings and Tuffy Hoist lines 


work in hand-and-glove harmony to cut hoisting costs 
and down time in every kind of materials handling. 


Four Special Union Wire Slings 
In addition to famed Union Tuffy Slings, Union Wire 
Rope offers, in a full range of sizes: 
1. Hand Braided six and eight-part slings. 
2. Uni-ply—a flexible multi-part rope laid sling with 
pressed-on metal ferrule. 
3. Press-Grip wire rope sling with pressed-on metal ferrule. 
4. Uni-Grip wire rope sling with return loop splice and 
pressed-on metal ferrule. 


Union Wire Rope Tuffy.Tips on safe use of Slings and Hoists 


Safety Council Cites Factors In Lifting Injuries: 


The National Safety Council points out 
that nearly a fourth of all compensa- 
tion cases are the result of unsafe han- 
dling, cautions against: 


‘(a) Handling loads that are too heavy; 
(b) lifting or lowering with back instead 
of leg muscles; (c) handling load with 
an insecure grip and failing to watch 
where hands are placed; (d) handling 
. without sufficient help or failing to use 
p mechanical equipment; (e) handling be- 
fore getting a firm footing; (f) lifting or 
lowering with a jerking, twisting move- 
ment, or when the body is in an awk- 
ward position.” , 


meee 


la 
lp 


fH 


Free! Two Valuable Tuffy Handbooks 


1. “Tuffy Tips.” Many more safety 
hints. Tells how to get longer service 
from slings and wire rope. Chock-full 
of do’s and don’t’s to save money. 

. “Tuffy Sling Handbook.” Helpful 
data on the selection and use of slings | 
—types, dimensions, weights, fittings, | 
rated loads, safety-approved signals. 





Write Union Wire Rope, Armco Steel 
Corporation, 2272 Manchester Ave.., 
Kansas City 26, Missouri 


ARMCO Union Wire Rope 


V 
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UDN FRAMING COSTS 


Acme Steel's AIM Brand Slotted 
Angle frames anything faster, easier, 
stronger .. . at less cost 


Bring on any framing job—platforms, lad- 
ders, steps, work tables, benches, stands, con- 
veyors, storage racks...even complete 
staging areas. Acme Steel Slotted Angle will 
tackle them all... complete them all with 
amazing speed, ease and material savings. 


Simplicity is the secret. This rugged, gal- 
vanized steel do-all material is simply sheared 
to size with an AIM Brand Cutter and bolted 
together. The cutter and a wrench are the 


only tools needed. No drilling, sawing or 
welding. And Acme Steel's exclusive pattern 
of precision slots and holes aligns perfectly 
with opposite members. There’s no figuring 
and finagling to fit pieces. Your men can 
master assembly in minutes. Obviously, man- 
power savings are tremendous. 


AIM Brand's superior bolting pattern also 
gives you virtually unlimited design freedom, 
plus unparalleled structural rigidity. 


All factors considered—initial cost, assem- 
bly savings, design versatility and 100% re- 
usability potential—you'll come out way ahead 
with Acme Steel Slotted Angle. 

Your local AIM Brand distributor can meet 
your supply needs from his stock, and can 


assist in many other ways. He’s listed in the 
Yellow Pages under “Racks” or “Shelving.” 


IDEA LEADER IN 


FRAMING 


ACME STEEL COMPANY, Fabricated Materials Division, 
Dept. PED-S1, 135th St. & Perry Ave., \nicaygo 2 


Please send me new 24 page book, “Creative Framing at 
Lowest Cost”, illustrating plant-wide uses of Slowed Angle 
in standard length and new ready-to-assemble kits 


Name 


Title 








Firm 


Address 








City —__.. Zone ._Siate 
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Only Link-Belt RS P.I.V. variable 


speed drives give you all three: 


compact design 
constant horsepower 
capacities to 50 hp 


Separately mounted.....or built-in types 


SUNOSTR ANE 
° 


Link-Belt fully enclosed, motorized RS P.I.V. drive with Two Link-Belt RS P.I.V. drives are built into this twin-head, 
automatic controls on a high-speed lathe. Horsepower and right-angle automatic boring machine. The spindle in each 
surface cutting speed are constant to suit turning and head is individually controlled to meet the requirements 
facing operations of each operation. 


Higher hp capacities in an extremely compact unit—that’s what you get with Link-Belt RS 
P.I.V. variable speed drives. For direct-drive variable speed transmission, these units provide 
smooth, stepless speed control—precisely and infinitely variable over the entire range from maxi- 
mum to minimum settings. 

With capacities up to 50 hp, Link-Belt RS P.I.V. drives offer speed variation 
ratios as high as 7 to 1. During many years of service they have proved their de- 
pendability in heavy-duty industrial installations . . . and in systems involving 
automatic control or programming. Construction is all-metal, with dependable oil 
lubrication. 

For complete details, contact your nearest Link-Belt office or authorized dis- 
tributor. Ask for Folders 2873 and 2874. es 


¢ J L | LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 

\ To Serve Industry There Are Link-Belt Plants, Warehouses, District 
» Sales Offices and Stock Carrying Distributors in All Principal 
Cities. Export Office, New York 7; Australia, Marrickville (Sydney); 

Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, 


RS P.1.V. VARIABLE SPEED DRIVES Springs; Switzerland, Geneva. Representatives Throughout the World. 
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Pent lanefingeding © EDITORIAL 


WHY TWO STANDARDS FOR LIGHTING? 


Office lighting in modern industrial plants is usually of good quality and 
generally meets the minimum footcandle recommendations of the Illuminating 
Engineering Society. However, when we move out into the plant areas, we find 
an entirely different environment. Footcandle levels are generally much lower, 
although visual tasks might be much more difficult. Glaring, bare lamps are 
everywhere and little effort is made to shield them. 


Depending upon the task, footcandle levels in plant areas should be equal te 
or higher than those found in offices. As an example, minimum recommended 
levels for medium assembly or machine work is 100 fc. For fine assembly or 
machine work, 500 fe is required for adequate seeing. Difficult inspection tasks 
also require 500 fe. At these higher levels, it is even more important to control 
brightness by well designed louvers to create comfortable seeing conditions. 


In face of these recommendations, why do plant engineers settle for lower 
footcandle levels and glaring luminaires (that would be totally unacceptable for 
office areas) in plant areas? Scribed lines on layouts, vernier calibrations on 
machines and fourth carbon copies of orders are all harder to see than the 
neatly typed letters found in office work. Not only are visual tasks more severe 
in plant operations, but mistakes resulting from poor seeing conditions are usually 
more expensive. 


If we can agree that there is little significant difference between the eyes of 
plant and office workers, we have taken a long step forward in eliminating this 
double lighting standard. 


Equipment is available. Many commercial luminaires can be used effectively 
in assembly manufacturing occupancies. Even the rugged industrial fluorescent 
luminaire can be equipped with louvers to provide adequate shielding and in- 
creased comfort. Study your own situation carefully and then start a personal 
battle to get the same kind of seeing conditions for plant workers that is almost 
automatically supplied for office workers. 


Illumination levels should be based strictly on the task to be performed, re 
gardless of plant or office location. When evaluating luminaires, glare rating 
should receive top priority to insure maximum comfort. When these factors 
govern your lighting design, rather than plant or office location, we will have 
made a big step forward in stamping out the double standard for lighting in 


American industry. 
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ARC 
OPIC 


$O YOU THINK YOU'VE 
GOT TEMPERATURE 
CONTROL PROBLEMS 


When plant men get together and 
talk about their temperature 
control problems, strong men may 
weep. It’s so darned basic—that 
narrow range of degrees which 
must be maintained—so closely 
allied to profit and loss. Let us tell 
you about one situation that may 
even top yours, and may clue you 
in on a good solution. It concerns 
wine, of all things. 


Take those basic temperatures. 
Wine must be pasteurized at 140°F. 
Those are the facts of life in the 
world of wine. They might not 
seem too difficult to live with unless 
you are concerned with heat. 

Then you probably know how 
tough things can get when you have 
a rendezvous with a thermometer. 


Take New York’s Monarch Wine 
Company, producers of 
Manischewitz Wines. Their 
Problem: how to maintain the 140 
temperature in the heat exchangers 
despite wide variations in the rate 
of wine flow. These variations, 
between 5 to 60 gallons per minute, 
result from slowdowns and 
recoveries in the bottling process 
Problem: entire system must be 
capable of complete shutdown 
when necessary. Problem: wine 
temperatures must be raised to 140 
as rapidly as possible, sometimes 
an immediate jump of 100°. 
Attracted perhaps by aspects of the 
situation that had little to do with 
pure science, Sarco engineers 
applied the collective experience 
of Sarco technology to the solution 


of this serious problem. The result 
for Monarch: the degree of control 
the process demanded—achieved 
through the excellent use of Sarco 
Temperature-Pressure Regulators, 
Float Thermostatic Steam Traps 
Thermo-Dynamic Steam Traps, 
and Pipeline Strainers. 


Sarco engineers, ever resourceful, 
divided each of the two large 
Cherry-Burrell plate-type heat 
exchanger units into two separate 


sections with a blank baffle plate, 
each with a separate Sarco control. 
Thermal sensing bulbs were 
installed in wine discharge and 
throttling controls hooked into 
steam supply. As demand 
fluctuates, one or both regulators 
function to maintain the 140° 
temperature. In higher demand, 
both regulators are operative; as 
demand drops and flow decreases, 
only one regulator supplies steam. 
Pasteur himself would have 

been elated. 


Each of six smaller capacity 
shell-and-tube heat exchangers 
required only one regulator, with 


the sensing bulb inserted into the 
outlet side of the wine filled shell, 
and the regulator throttling steam 
supply to the tube section. Thus, 
by controlling flow of steam to the 
exchangers on the basis of pressure 
and temperature, the Sarco 
regulators were able to maintain 
the temperature of the wine at 
precisely 140° regardless of 
fluctuations in demand or supply 
rate. Whew! A lot of engineering 
went into those two sentences. 


From here on it’s downhill. To 
secure complete cut off of the steam 
supply during scheduled shut- 
downs of the bottling run, solenoid 
valves were provided to 
supplement normal modulating 
action of the controls. To discharge 
widely varying loads of condensate 
continuously and remove 
immediately all air and 
incondensible gases, Sarco Float 
Thermostatic Steam Traps were 
installed on all condensate outlets 
On the drips before each control 
valve a Sarco Thermo-Dynamic 
Steam Trap was installed to insure 
delivery of dry steam. Sarco 


Pipeline Strainers were installed 
before all steam traps and valves to 
protect them against damage by 
any foreign bodies. And thus ends 
a classic story of the grape. 


Still, this story has been condensed 
far too much, really, and we feel 
you've been cheated out of the 
story’s more delicious details. You 
needn't be, however. We've printed 
the facts in detail for posterity 

and you in Sarco Case History 185, 
complete with drawings that 
practically make it a do-it-yourself 
kit. If you would like a copy, we 
will be flattered to receive your 
request, and dispatch it 

with dispatch. 


WE'RE ALWAYS IN... AND 
THE WELCOME MAT’S OUT 


We always take it for granted that 
if you are going to be in the vicinity 
of our plant you’ll phone or drop us 
a line so we can invite you to visit 
us. You’ll find that our factory in 
Bethlehem, Pennsylvania, is on 
many well-travelled routes, and 
that our steam laboratory has much 
to offer in interest and helpfulness 
Forgive us for being immodest, 
but the lab is the most up-to-date 
of its kind in the country. 


When you visit us, don’t allow 
yourself to get sidetracked by the 
drill presses and automatic lathes. 
We're proud of this equipment but 
you've probably seen metal 
mutilated before, and it’s our steam 
laboratory that’s unique. We 
promise you a good show, and if 
you have any problems, bring them 
along. We'll solve them while 

you wait. 


ANYONE FOR KEY CHAINS? 


Need a key chain? A tiny replica 
of a Sarco Thermo-Dynamic 
Steam Trap, Type TD-50 is 
attached but you can always 
remove it if you find it too 
commercial. There are many things 
you could use these chains for 
Fishing sinkers? Lengthening a 
light cord? Even holding keys? 
Anyway, if your Sarco 
representative is out, write in. 


Pardon our monopolizing the conversation in this series of paid communiques, but we're trying our 
best to interest you in certain subjects that concern us both—to the point where you'll communicate. 
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WHAT'S JUST AHEAD IN THIS ISSUE 


@ SEVEN BASIC FUNDAMENTALS can adequately guide your selection of cloth 
dust filters. Application is another thing—be sure that your plant system fits the 
material being handled. Recommendations for various applications are included in 
the article starting on the next page 


IS UNUSED MACHINERY wasting space in your plant? If so, consider the “moth 
balling” technique being used at Western Electric's Baltimore Works. A protective 
coating, sprayed on idle equipment, permits its storage outside. Result: more plant 
operating space available. For all the details, turn to the article “Equipment Gets 
Tough Hide for Outdoor Storage” on page 98 


WHY BOILER water treatment? What is corrosion fatigue? What are the methods 
of preventing caustic embrittlement? What are the advantages of internal treat 
ment? These and 22 more questions are answered in the article beginning on page 
100. It is intended to contribute to a better understanding of boiler water problems 


EMERGENCY PIPE repairs can be a snap with the right equipment. The right 
equipment—a variety of lengths and sizes of precut hose sections. By having these 
ready-made hose lengths available, Uranium Reduction has greatly reduced process 
downtime. They have also used them in temporary pipe changes. To see how it’s 
done, turn to page 107. 


INSTRUMENT AIR that is not clean and dry is trouble looking for a place to 
happen. The article on page 115 points out the features of three filtering and drying 
systems that will avoid such trouble. Perhaps one of them will fit your air supply 
operation 


PLANT ENGINEERS at Lockheed’s Marietta plant have put standby power “on 
call”. Since they outfitted two trailers as mobile generating units, there are no long 
shutdowns because of power failure. Now, when a circuit fails, they just move one 
or both units to the trouble area and tie in. The full story is on page 118 


HOW MUCH LIGHT is right? According to the author, a number of plant operations 
should have more than is presently available. The article starting on page 125 further 
emphasizes the points discussed in the editorial comment on the preceding page, giving 
some specific locations in the plant area where lighting should be improved 
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By R. L. CLEMENT, District Manager 
and former Chief Engineer 
The W. W. Sly Manufacturing Co. 
Detroit, Michigan 


HERE ARE many types of dust 

filters—flat bag dust filters, tube 
dust filters, mechanical shaker dust 
filters, reverse air cleaning dust fil- 
ters, and sonic cleaning dust filters. 
Each of these have many variations 
in design and principle and each have 
a place in industrial ventilation. The 
selection and choice is entirely up 
to you—the user. 

From a few industries, the list of 
dust filter users now includes nearly 
all industries. Yet in all these varied 
uses, the fundamentals of application 
are few, and apply to all of them. 
If applied properly there is no reason 
why every cloth dust filter used can- 
not be a satisfactory installation. 
Such dust filters should not be sub- 
ject to blinding, hand cleaning, wash- 
ing of bags, excessive bag wear, etc. 

The basic fundamentals to be con- 
sidered in the selection of a cloth 
dust filter are: 

. Air, or gas 

. Temperature 
Humidity or moisture 
Dust particles in the air, or gas 
Ratio of air or gas to cloth. 
(The number of cubic feet per 
minute passing through a square 
foot of filtering cloth.) 

6. Pressure drop across filter 

7. Cloth 
Some are more important than others 
and must be given more attention. 
However do not overlook or dismiss 
any of them. Consider them one at 
a time and in relation to each other. 

In every ventilating system the 
air or gas is the vehicle used to 
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Selection 


-» Application 


and Maintenance of 


suppress dusting at its source, and 
to carry the dust particles to the 
dust filter. It is of prime importance 
that enough air or gas be designed 
into your system. Determining this 
volume is the first step in arriving 
at the proper size of the dust filter. 
It is the prime factor in having a 
satisfactory ventilating system. It 
will also determine the cost of dust 
filter equipment. The more air to be 
handled, the more costly the system. 

All air or gas has a temperature. 
The maximum that can be handled 
in a filter using standard cotton bags 
is 180 F. Other materials allow the 
use of higher temperatures. 

An application using ambient air 
has no problem involving tempera- 
ture. Once it appears that other than 
ambient temperatures are involved, 
then by all means a closer look at 
this factor is indicated. 


Watch Out for Moisture! 


With the higher temperatures, 
moisture or humidity come into the 
picture. This condition is critical to 
the application of the dust filter and 
must be approached with care. As 
a general rule, moisture, dust and 
cloth are not compatible. However, 
under certain guaranteed conditions 
satisfactory operation can be at- 
tained. 

In such cases it is necessary to first 
determine the dew point of the air 
or gas entering the dust filter. This 
must be based on the lowest operat- 
ing temperature of the dust filter. 
The recommended rule is to have, at 
all times during operation, at least 
50 F difference between dew point 
and actual operating temperature. 


You should design into your sys- 
tem a positive means of control to 
insure this. It can be done by various 
means such as heaters, bleed-in of 
dry air, etc. As long as the means 
has positive control it will work. In 
addition, insulate filter case. 

Some of you are probably thinking: 
Why such a spread between the dew 
point and operating temperatures? 
Perhaps I can explain it in this man- 
ner. You have at some time or other 
been driving your car down the road 
in apparently clear atmosphere. Yet 
your windshield, your radio antenna, 
and your side-view mirror will have 
moisture droplets on them. It is 
caused by the impact of moisture 
laden air on these objects. 

The same thing happens in your 
piping and dust filter. The air moving 
at a velocity impinges on the pipe, 
case, and bags. If the dew point is 
to the operating temperature, 
some moisture will be deposited on 
these parts by impact. Experience 
has shown that with a spread of 50 
F or more, this does not happen. Be 
very careful of moisture. 

In operation it is necessary to make 
certain that the temperature and 
moisture conditions be as they were 
designed. Never take for granted 
that they are. A small amount of con- 
densation can cause plenty of grief. 
A wet and dry bulb thermometer is 
all that is needed for this check. 
The period of operation most likely 
to cause condensation is at startup 
of the ventilation system and at 
shutdown. A few simple precautions 
can reduce the possibility of con- 
densation occurring at these periods. 

Before starting any operations that 
are to be ventilated and may create 
dust, start the fan. If the operating 


close 
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temperatures are higher than ambi- 
ent, furnish heat to the air stream. 
Allow enough time for the temperat- 
ure of the filter case and bags to 
rise fairly close to the operating tem- 
perature, before admitting dust to 
the system. This will tend to purge 
the filter and bags of any moisture 
that may have collected during the 
period the filter was shut down. 

When shutting down the system, 
turn off the equipment creating the 
dust. Let the fan run slowly until 
the temperature of the case and bags 
have reached ambient temperatures. 
This also will purge the entire sys- 
tem of moisture laden process air 
and prevent condensation. 

If the ambient temperature is sub- 
ject to wide ranges of change while 
the filter is shut down, it may be 
necessary to provide some means for 
a continued amount of heat to be 
supplied to the filter case at all times. 
\ small electric unit heater with a 
fan is usually sufficient for this. 

Neither the dust particle itself, nor 
the quantity of them in the air 


stream need be considered. Normally 
they affect only the frequency of 
cleaning. It is only when they fall 
into either of two categories, that 
they effect the application of the dust 


Tabular material 


starting below and 


filter. These are hydroscopic dusts, 
and those classed as sticky dusts. 

The former is the type of dust 
that will pick up moisture from the 
surrounding atmosphere. These must 
be treated with special care. Operat- 
ing procedures outlined previously 
for moisture and humidity must be 
followed, even though there are no 
temperatures involved. In addition, 
the bags must be thoroughly cleaned 
at the end of each shutdown period, 
even if this period is only for a few 
hours. 

Sticky dusts tend to adhere to each 
other and to other materials. This 
may be because of shape, generation 
of static electricity, or because of 
their chemical makeup are never 
completely dry. These dusts are very 
difficult to handle and every effort 
should be made to keep dust loading 
to the minimum. Cleaning periods 
should occur more often than with 
other dusts and the most efficient 
cleaning devices should be _ used. 
These dusts also influence the size 
of the dust filter. A much lower ratio 
than normal must be used. 

The ratio of air to cloth is the 
most important factor in the applica- 
tion and selection of a dust filter 
and has a direct bearing on the size 


continuing on 


following pages shows the recommended ratios of air 
to cloth and pipe velocities for various applications. 


RATIOS OF 


AIR TO CLOTH RECOMMENDED 


of the dust filter chosen. Let us as- 
sume in explanation, that a ventila- 
tion system has been designed requir- 
ing air at 10,000 cfm. If a ratio of 
2:1 is chosen, let us say the filter 
is 16 ft long. If instead, a ratio of 
4:1 were chosen, the dust filter would 
only be eight feet long, with all 
other dimensions remaining the same. 
You can readily see that there would 
be a big difference in the cost of the 


two units. 


Low Ratios Recommended 

From an viewpoint, 
it is impossible to use a ratio that 
is too low. If every dust filter was 
below % to l, 


operational 


operated at a ratio 
they would operate satisfactorily for 
years. Unfortunately such is not pos- 
sible from an economical viewpoint 
There must be, then some common 


ground where the two viewpoints 


meet 

rhe table lists some 58 representa- 
most commonly 
filters. These 


tive dusts that are 
handled in cloth dust 
are only a few of hundreds, and each 
can be broken down into a number 
This list gives 
ratios of 


of different categories 
information on maximum 
air to cloth, pipe velocities and per- 
auxili- 


tinent information regarding 


ary equipment to be used in the sys- 





FOR VARIOUS 


APPLICATIONS OF CLOTH DUST FILTERS 


The following information is based on dry dust and air 
with only the moisture content of the surrounding atmos- 
pheric humidity. Some applications of these dusts will 
necessitate lower ratios and in some cases higher velocities 
in the branch lines. Excessive moisture and temperature 
can void all of these recommendations and in such cases 
each application should be treated with extreme care. 

Some of you will probably know of applications that 
are operating at higher ratios than listed. But are they op- 
erating in a satisfactory manner? Staying at, or below these 
recommended ratios will certainly lower the possibility of 


trouble developing. 


ALUMINA: 
ALUMINUM 
OXIDE: 
ABRASIVES: 


ASBESTOS: 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4500 fpm. 


Use a ratio of 2:1 and a branch pipe ve- 
locity of 4500 fpm. 


Use a ratio of 3.0:1 and a branch pipe 
velocity of 4500 fpm. 


Use a ratio of 2.75:1 and a branch pipe 
velocity of 3500 to 4000 fpm—a prelimin- 
ary cyclone collector, and special hoppers 
with large gates or valves should be in- 
corporated in the ventilation system and 
dust filter. 


BUFFING 
WHEELS: 


BAUXITE: 


BAKING 
POWDER: 


BRONZE 
POWDER: 


BRUNSWICK 
CLAY: 
CARBON: 


COKE: 


CHARCOAL: 


Use a ratio of 3 to 3.25:1 and a branch 
pipe velocity of 3500 to 4000 fpm—ca pre- 
liminary cyclone collector, flame-retardant 
cloth and a spark arrester are recommend- 


ed. 


Use a ratio of 2.5:1 and a branch pipe 


velocity of 4500 fpm. 


Use a ratio of 2.25:1 to 2.5:1 and a branch 
pipe velocity of 4000 to 4500 fpm. 


Use a ratio of 2.1 maximum and a branch 
pipe velocity of 5000 fpm. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 to 4500 fpm. 


Use a maximum ratio of 2:1 and a branch 
pipe velocity of 4000 to 4500 fpm. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000-45000 fpm. Pressure re- 
lief provisions, grounded bags, and special 
electricals (11 G) are recommended. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4500 fpm. Pressure relief, 
grounded bags, and special electricals (I! 
G) are recommended. 
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CLOTH DUST FILTERS 


tem. These ratios have been compiled, 
based on actual experience from field 
installations and laboratory tests. 

Perhaps some of you will take ex- 
ception to these, and perhaps rightly 
so. You will no doubt know of many 
dust filters operating at higher ratios. 
But are they operating in a satis- 
factory manner? I do not mean that 
these ratios as listed should be used 
as a hard and fast rule. Use them as 
a starting point and as a guide. By 
not exceeding them, your chances of 
having an unsatisfactory installation 
will be practically nil. 

Some of the difficulties of operation 
caused by high ratios are: High 
pressure drops across the filter, blind- 
ing of the cloth, and rapid wear of 
bags. One or all of these conditions 
occur at a given ratio regardless of 
dust loading, cloth, or the efficiency 
of the cleaning mechanism. 

A high pressure drop across the fil- 
ter is caused by the energy required 
to pull the air through the interstices 
of the cloth, at high velocities. You 
use practically the same principle in 
the design of piping. The higher the 
velocity, the higher the resistance. As 
an example—a piece of cotten sateen 
cloth with 104 by 68 threads per 
inch has a resistance of only 25 in. 
at a ratio of 2:1. At a ratio of 6:1, 
resistance would be nearly 1.5 in. wg. 


Culprit: Velocity Impact 


Resistance is not proportional to 
the velocity any more than it is in 
yiping. Although until ratios of 4:1 
or more is reached it can be nearly 
so. A cloth that is more porous will 
naturally have less resistance, but its 
filtering efficiency is also much lower. 
Keep in mind that resistance is paid 
for in fan horsepower requirements 
and higher maintenance costs. 

High ratios will cause blinding of 
the cloth. The reason can be stated 
very simply. It is velocity impact of 
dust particles on and into the filter 
cloth. Imagine if you will, a screen 
on a window. When I was a boy we 
liked to throw mud at these screens. 
The game being to have the handful 
of mud stick to the screen, but when 
thumped, fall off leaving all the in- 
terstices open. The trick was in the 
velocity at which the mud hit the 
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screen. If too slow it would not stick 
to the screen at all. If too fast, it 
would stick, but when thumped, al- 
though most of the mud came off, 
the interstices of the screen would be 
filled. 

This is exactly what happens 
when the air-conveyed dust hits the 
filter cloth. If the velocity is very 
slow, most of the dust will not even 
get to the cloth. It too fast, the 
particles will imbed themselves in the 
cloth, and although most of the dust 
is removed from the surface, the in- 
terstices of the cloth will be full. 
This then is blinded cloth. When 
this occurs the pressure drop across 
the cloth will tend to rise and drive 
more particles even deeper. 

Once blinding starts it will snow- 
ball. As the free area of the cloth 
becomes less, the fan tries its best 
to pull more air through a smaller 
area. This drives the ratio higher, 
with a resulting higher pressure drop, 
until the cloth is completely blinded. 
The pressure drop can become so 
high that the entire energy of the 
fan is used to overcome the static 
and none is used to convey air. In 
other words a condition is reached 
similar to that of a blanked off inlet 
of a fan. 

Keep in mind that as the pressure 
drop across the dust filter increases, 
the volume of air from your points 
of ventilation decreases. As a result, 
dusting occurs, pipes fill up, and your 
management becomes very unhappy 
from the complaints of your operating 
people. 

High ratios can also cause prema- 
ture wear on the bags. The higher 
the ratio, the higher the velocity of 
air and dust particles hit the cloth, 
the more abrasion occurs. This area 
is usually a relatively small portion 
of the bag. Of what use is a filter 
bag with a small hole worn in it 
even though the rest of the bag may 
be in very good condition and show 
no signs of wear? 

Low ratios in a filter will help to 
eliminate crusting of hydroscopic 
dusts. As an example, let us consider 
fertilizer dust being ventilated from 
a bagging station, At a ratio of less 
than 2.4:1, cotton bags will last for 
years without crusting or blinding. At 
ratios above 2.4:1, crusting of the 
bags and blinding will occur within 
a few months. 

The following example best explains 
it. Have you ever noticed a sidewalk 
in the winter time? At dusk of a day 


when the temperature has been above 
freezing, the walk can appear wet. 
The next morning when the tempera- 
ture is below freezing, the walk ap- 
pears to be dry. If you looked closely 
you would see thousands of frozen 
water particles but there would not be 
enough of them to cover the complete 
surface of the walk. You know what 
the walk would be like if it were 
covered with, say '% in. of water. 
The ice would be solid. 

The same principle applies to dust 
particles on the filter cloth. If the 
permanent dust coating is thick, 
crusting can and will occur. If the 
dust coating is very thin, crusting 
takes place to some extent but does 
not cover the entire surface of the 
cloth. Openings are still free, through 
which air will pass in a normal man- 
ner. You will also find that this small 
amount of crusting occurs on top of 
the cloth fibers and not in the inter- 
stices. With low ratios of air to cloth 
you do not have the heavy permanent 
dust load on the cloth as you do 
with high ratios. 


Applications Prove Point 


Let me cite some other examples 
One of the large aluminum companies 
had several dust filters of different 
makes and types. All of them were 
handling identical conditions and ma- 
terial. Those that were installed with 
ratios above 2.25:1 were a continuous 
source of trouble, resulting in pres- 
sure drops in excess of six inches, 
rapid bag wear, and eventual blinding 
of the cloth. Hand cleaning was 
necessary at least once a week from 
the very start. Those operating at 
ratios of less than 2.25:1 have never 
given trouble. 

A large cement company had pur- 
chased dust filters for handling fin- 
ished cement dust for years. Ratios 
were from 3.25:1 to 3.5:1. In every 
case they were a source of trouble 
and high maintenance costs. A few 
years ago they were finally convinced 
high ratios were causing their trou- 
bles. They purchased a few dust 
filters at ratios 2.5:1; their troubles 
ceased. Maintenance costs went 
down. They now have gone the other 
way. All cloth dust filters are pur- 
chased with at least 15 per cent ad- 
ditional cloth. 

A well-known chemical company 
purchased two large dust filters from 
different manufacturers. Both to op- 
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RECOMMENDED RATIOS OF AIR TO CLOTH (continued) 


COCOA: 


CHOCOLATE: 


CERAMICS: 


CLAY: 


CHROME ORE: 


COTTON: 


COSMETICS: 


CLEANSER: 


FEEDS AND 
GRAIN: 


FELDSPAR: 


FERTILIZER: 


FERTILIZER: 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 fpm. Grounded bags, 
pressure relief provisions, sprinkler fittings, 
special electricals (Il G) are recommended. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 fpm. Grounded bags, 
pressure relief provisions, sprinkler fittings, 
and special electricals (I1 G) are recom- 
mended. 


Use a ratio of 3:1 and a branch pipe ve- 
locity of 3000 to 3500 fpm. Special hop- 
pers with large gates or valves, pressure 
relief provisions, and flame-retardant cloth, 
are recommended. 

Use a ratio of 2.5:1 and a branch pipe 
velocity of 40006 to 4500 fpm. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 to 4500 fpm. 

Use a ratio of 2.5:1 and a branch pipe 
velocity of 5000 fpm. 


Use a ratio of 3.5:1 and a branch pipe 
velocity of 3500 fpm. Preliminary cen- 
trifugal cyclone collector, flame-retardant 
cloth, special large hopper and valves, 
and pressure relief provisions are recom- 
mended. 


Use a ratio of 2:1 
velocity of 4000 fpm. 


and a branch pipe 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 fpm. Pressure relief pro- 
visions, flame-retardant cloth, and grounded 
bags are recommended. 


Use a ratio of 3.25:1 and a branch pipe 


velocity of 3500 fpm. Pressure relief pro- 


visions and special electricals (Il G) are 


recommended. 


Use a ratio of 2.5:1 and a branch pipe 
velocity of 4000 to 4500 fpm. 


(Bagging operations) Use a ratio of 2.4:1 
and a branch pipe velocity of 4000 fpm. 


(Cooler, dryer) Use a ratio of 2.0:1 and a 
branch velocity of 4500 fpm. 


FLOUR: 


FLINT: 


GLASS: 


GRANITE: 


GYPSUM: 


GRAPHITE: 


IRON ORE: 


IRON OXIDE: 


LAMPBLACK: 


LEATHER: 


CEMENT— 


CRUSHING: 


GRINDING: 


CONVEYING: 


PACKERS: 


BATCH 


SPOUTS: 


Use a ratio of 2.5:1 and a branch pipe 
velocity of 3500 fpm. Pressure relief pro- 
visions and special electricals (I G) are 
recommended. 


Use a ratio of 2.5:1 and a branch pipe 


velocity of 4500 fpm. 


Use a ratio of 2.5:1 and a branch pipe 
velocity of 4000 to 4500 fpm 


Use a ratio of 2.5:1 and a branch pipe 


velocity of 4500 fpm. 


Use a ratio of 2.5:1 and a branch pipe 


velocity of 4000 fpm. 


Use a maximum ratio of 2:1 and a branch 
pipe velocity of 4500 fpm. 


Use a ratio of 2:1 and a branch pipe ve- 
locity of 4500 to 5000 fpm 


Use a ratio of 2:1 and a branch pipe 


velocity of 4500 fpm. 


Use a maximum ratio of 2:1 and a branch 
pipe velocity of 4500 fpm 


Use a ratio of 3.5:1 and a branch pipe 
velocity of 3500 fpm. A preliminary cy 
clone collector and special hopper valves 
or gates are recommended. 


Use a ratio of 1.5:1 maximum and a branch 
pipe velocity of 4500 fpm—a preliminary 
classifier section is recommended. Insulate 
case of filter. 


(Separators, cooling etc.): Use a ratio of 
2.25:1 maximum and a branch pipe ve- 


locity of 4000 fpm. 


Use a ratio of 2.5:1 and a branch velocity 
of 4000 fpm. 


Use a ratio of 2.75:1 and a branch velocity 
of 4000 fpm. 


Use ratio of 3:1 and a branch velocity of 
4000 fpm. 





erate at a ratio of 4:1. From the first 
day of operation they were a source 
of trouble. Maintenance costs were 
about $7000 per year, not counting 
production losses. 

Three years ago they purchased a 
third unit at a ratio of 2.5:1. Only a 
few dollars has been spent on mainte- 
nance, and these for inspection and 
greasing of bearings. In addition 
there has not been any lost produc- 
tion because of the dust filter being 
inoperative. 

Operating ratios of a filter can be 
misleading. Let us take for instance 
a dust filter that must operate con- 
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tinuously day in and day out. Let 
us assume it is a shaker type dust 
filter. This means that the flow of 
air to some of the cloth must be cut 
off while the cloth is being cleaned 
A filter of this type is made in com- 
partments for this purpose. 

While one compartment is shut 
down for shaking, the entire volume 
of air normally handled by this cloth 
must be channeled through the re- 
maining compartments. The ratio of 
air to cloth will then rise in these 
compartments. The more compart- 
ments to the filter, the less the rise. 

For example, let us consider a dust 


filter for handling 12,000 cfm on a 
continuous basis. A ratio of 2:1 is 
selected and a four compartment 
filter is chosen. Based on the operat 
ing ratio of 2:1, each section would 
have 1500 sq ft of cloth. With all 
compartments in operation the ratio 
would indeed be 2:1. 

But, let us shut down one of these 
compartments for cleaning. The 
12,000 cfm is then channeled through 
the remaining 4500 sq ft of cloth, 
raising the ratio to 2.67:1. It takes 
an average of four minutes to clean 
a compartment, and each is cleaned 
once per hour. This means that the 
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CLOTH DUST FILTERS 


filter is operating an average of 16 
minutes each hour at a ratio of 2.67:1 
instead of the correct ratio of 2:1. 
If this were a critical dust, and 2:1 
ratio was the maximum for satisfac- 
tory operation, the filter would even- 
tually blind. 

I do not mean to imply that com- 
partment filters should not be used. 
I am only trying to point out that 
operating ratios can be misleading, 
and the filter should be sized to give 
the maximum ratio when the mini- 
mum area of cloth is available for 
use. For the filter in the example, 
with a maximum ratio of 2:1, a filter 
having 8000 sq ft of cloth should 
have been chosen 

In a number of years of evaluat- 
ing poor operation in all makes and 
types of dust filters, I have found 
that they all had one thing in com- 
mon. A high ratio. Do you not find 
this same condition in your plant? 
It is far more economical to add cloth 
before a dust filter is installed, than 
afterwards. Roughly speaking, the 
difference in cost per square foot of 
cloth added would be nearly 40 per 
cent. 

Cloth in itself has little or no bear- 
ing on the size of a dust filter. Its 
choice depends on the service de- 
manded. Cotton being the cloth most 
commonly used and the least expen- 
sive. However, for certain chemical 
and temperature requirements, spe- 
cial cloths are available. 

Some of these cloths will stand 
short periods of higher temperatures 
than given above, but for constant 


operation it is not wise to exceed 
those temperatures listed in the table 
below: 


he Maximum ; 
Operating 
Temperature 


180 F Neutral 
250 F Acid 
180 F Acid and 
alkali 
Alkali 
Acid 
Acid 
Acid and 
alkali 





Chemical 


Material Resistance 


Cotton 
Dacron 
Dynel 


230 
250 
220 
550 


Nylon 
Orlon 
Wool 

Glass 


The startup of a new dust filter 
can be most critical. In fact it is 
possible to blind the cloth in a new 
filter before it has operated more than 
a few hours or days. Not because it 
has been improperly sized, but be- 
cause certain precautions were not 
taken during the startup. 

Correct procedure requires nothing 
more than the installation and use of 
a blast gate between the dust filter 
and the fan. Why is this necessary? 
Simply to induce artificial resistance 
in the system. 

Let me explain. We will take as 
an example a ventilation system de- 
signed with 3-in. static pressure in 
the ducts and hoods. Another 3.5-in. 
static pressure is added for the dust 
filter, calculating that this will be the 
maximum pressure drop when the 
cloth has its permanent dust loading. 
The filter is to handle 8610 cfm at a 
ratio of 2.5:1. This is maximum. The 
fan is selected to handle 8610 cfm at 
7-in. static pressure allowing '2-in. 
static pressure for fan pipe and fan 
exhaust piping. The fan selected 


would turn at 893 rpm, and require 
a 15-hp motor. 

When the system is started up 
without a blast gate, the pressure 
drop through the dust filter would 
only be 0.5-in. static pressure. The 
system total, or the static the fan 
must overcome would be 4-in. static 
pressure. The fan turning at a given 
revolution per minute for other con- 
ditions, in order to balance itself out, 
would increase the cubic feet handled 
per minute. This increase would raise 
the resistance through the entire sys- 
tem due to the increase in velocity. 
Most of this increase would be in the 
ducts. The leveling off would be 
somewhere in the neighborhood of 
11,700 cfm at 6.15-in. static pressure. 

See what you have done to the 
ratio of the filter. Instead of 2.5:1 
it is now 3.4:1. This could very 
easily cause the filter to blind in a 
very short time 

The blast gate is used to induce 
artificial resistance into the system 
until the permanent dust loading is 
on the bags. It will also take care of 
errors in calculating the resistance in 
the piping system, hoods, etc. The 
correct procedure at startup would 
then be this: 

At startup, the gate is closed. The 
fan started. With the use of a Pitot 
tube and manometer, measure the 
air volume as the blast gate is gradu- 
ally opened. Continue to open the 
blast gate until the design volume is 
coming through the dust filter. As 
the dust is deposited on the cloth, the 
pressure drop, just before cleaning, 
will gradually rise until it reaches a 
leveling off point. This is the operat- 
ing pressure drop across the filter. 





RECOMMENDED RATIOS OF 
AIR TO CLOTH (continued) 


LIMESTONE: 
velocity of 4500 fpm. 


LEAD OXIDE: 
velocity of 4500 fpm. 


LIME: 
locity of 4000 fpm. 


MANGANESE: 
velocity of 5000 fpm. 


MARBLE: 
locity of 4500 fpm. 


MICA: 
velocity of 4000 fpm. 


Use a ratio of 2.75:1 and a branch pipe 


Use a ratio of 2.25:1 and a branch pipe 


Use a ratio of 2:1 and a branch pipe ve- 


Use a ratio of 2.25:1 and a branch pipe 


Use a ratio of 3:1 and a branch pipe ve- 


Use a ratio of 2.25:1 and a branch pipe 


OYSTER SHELL: Use a 


ratio of 3:1 and a branch pipe 


velocity of 4500 fpm. 


PAINT 
PIGMENTS: 


Use a maximum ratio of 2:1 and a branch 


pipe velocity of 4000 fpm. 


PAPER: 


Use a ratio of 3.5:1 and a branch pipe 


velocity of 3500 fpm. Special hopper dis- 


PLASTICS: 


charge valves are recommended. 


Use a ratio of 2.5:1 and a branch pipe 
velocity of 4500 fpm. Explosion relief pro- 


visions are usually required. 


Use a ratio of 2.75:1 and a branch pipe 


velocity of 4500 fpm. 


Use a ratio of 3.25:1 and a branch pipe 


velocity of 4500 fpm. 
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To reach this leveling off point usu- 
ally requires from two to five days 
of filter operation. In nearly all cases 
it will be less than the design pressure 
drop. 

As this pressure drop rises the blast 
gate should be opened, and measure- 
ments taken to keep the air volume 
at design values. This does not have 
to be done on a constantly controlled 
basis. The gate can be opened a very 
small amount each day until the filter 
has leveled off. Seems like a lot of 
trouble. Believe me it is not nearly 
the trouble of replacing a set of bags 
after only a few weeks of operation. 

Once the pressure drop across the 
dust filter has leveled off, a final ad- 
justment to the gate with the correct 
volume is all that is necessary. There 
is no reason for further adjustment 
of the gate, until a new set of bags 
are installed. Then this same pro- 
cedure should be followed 

With the blast gate adjusted, you 
are then free to juggle air volumes 
at the branches and hoods without 
fear of overloading the dust filter or 
exceeding the design ratio 

After the filter has operated for a 
few hours, shut it down and check it 
for leaks. There should not be any 
dust in the clean air side. If there is, 
find out where the leaks are and fix 
them at once. Leaks can be caused 
by careless assembly of case joints, 
etc. There may also be a hole acci- 
dently punched in a new bag. In any 
case, take care of it at once. 

Once the filter is in operation, it 
should not be forgotten. A regular 
inspection program can pay big divi- 
dends and head off a lot of troubles 
before they occur. If you know the 


signs, you can be warned of impend- 
ing trouble. The following program 
to be carried out every two weeks to 
one month is suggested for carefree 
operation. 


if Pressure Drop Is High... 


Check the pressure drop across the 
dust filter. If it is higher than nor- 
mal, it will indicate one or more of 
the following: 

An increase of air volume being 
pulled through the dust filter 

The beginning of blinding of the 
cloth 

Hoppers that are full, closing off 
air flow to the bags 

Possible condensation in 
filter 

Cleaning mechanism inoperative or 
broken 

Operating procedures not being 
carried out by your operating per- 
sonnel 

A decrease in pressure drop can 
also indicate a number of things: 

A drop in the air volume being 
pulled through the dust filter caused 
by: 

Fan slowing down because of V- 
belts slipping 

Dust on contacts of fan starter 

Fan motor single-phasing 

Broken bags 

Plugged piping 

Leaks in the clean air side of the 
dust filter case 

Fan running backwards 

Whatever the reason for the in- 
crease or decrease of pressure drop, 
find it, and correct it as soon as possi- 
ble. The longer you let it go, the 


the dust 


worse it will become, and it can cause 
other troubles. 

Check the air volume being han- 
dled by the fan, don’t guess. 

Check the fan rotation and speed. 

Check the V-belt drive for tension 
and wear. 

Check the side of the 
filter for leaks, broken bags, etc. 

Check bags for blinding, crusting, 
or evidence of condensation. 

Check hoppers to see that they are 


clean air 


being emptied. 

Check cleaning mechanism and its 
adjustment 

Check dust piping for evidence of 
filling 

Check dampers and blast gates to 
see that they are in the correct posi- 
tion 

Check hoods to see that they have 
not been changed, taken off, or de- 
stroyed 

Check operating personnel to see 
that being 
followed 


correct procedures are 
Keep a log of each dust filter so 
that any change in operation is ap 
Don't trust your memory 
trouble 


parent 
he 


is now, not 


time to take care of 
later. If 
enough and taken care of, only a few 
hours of downtime may be required 
Put it off a few days or weeks, and 
your downtime may be days or even 


caught soon 


weeks 

rreat your dust filter as you would 
any other piece of equipment in your 
plant. With normal care of selection, 
installation, operation, and mainte- 

your dust filter will provide 
with dependable, trouble-free 
service, and pay you dividends over 
the years. End 


nance 
you 





Use a ratio of 2.25:1 and a branch pipe 
velocity of 4000 fpm. Pressure relief pro- 
visions are recommended 


Use a ratio of 3.25:1 and a branch pipe 
velocity of 4500 fpm. Flame-retardant cloth 
and a preliminary spark arrester section 


is recommended. 


SOAPSTONE: Use a ratio of 2.25:1 and a branch pipe 


Use a ratio of 2.75:1 and a branch pipe velocity of 4000 fpm. 
velocity of 4500 fpm. 
TALC: Use a ratio of 2.25:1 and a branch pipe 


Use a ratio of 2.75:1 and a branch pipe velocity of 4000 fpm 


velocity of 4500 fpm. 


TOBACCO: Use a ratio of 3.5:1 and a branch pipe 
velocity of 3500 fpm. Pressure relief pro- 
visions, flame-retardant cloth and special 


hoppers and valves are recommended. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 3500 fpm. Flame-retardant bags 
and pressure relief provisions are recom- 
mended. 


Use a ratio of 3.5:1 and a branch pipe 
velocity of 3500 fpm. Special hoppers, 
valves, and pressure relief provisions are 
recommended. 


Use a ratio of 2.25:1 and a branch pipe 
velocity of 3500 fpm. Flame-retardant bags 
and pressure relief provisions are recom- 
mended. 
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More Plant Floor Space Made Available Because . . . 


EQUIPMENT GETS TOUGH HIDE 


FOR OUTDOOR STORAGE 


By P. A. BOELLNER 
Engineering Associate 
Western Electric Company, Inc. 


T THE Baltimore Works we have 
‘% recently adopted modern weath- 
erproofing techniques to help solve 
our machinery and equipment stor- 
age problems. The process selected 
utilizes spray coating of plastic ma- 
terials over the equipment contour, 
or over cheesecloth and tape, de- 
pending on the nature of the equip- 
ment. 

Items which could be critically af- 
fected by rust or corrosion if not 
adequately protected, are seeded with 
silica gel packets and moisture indi- 
cating cards are inserted for control. 
The protected items are then placed 
in outside storage areas, releasing 
plant floor space for other uses. 

Preliminary preparation of equip- 
ment to be protected will vary, de- 
pending upon the nature, size and 
shape of each item and the antici- 
pated length of time it is to remain 
stored outdoors. These factors should 
be used to justify the selection of 
correct combinations of available pro- 
tective products. Such combinations 
could include a water repellent with 
a minute protective film, cheesecloth, 
corrosion inhibitor paper, waterproof 
tape, desiccant and control cards or 
sprayed peelable plastic. 

Palletizing, skidding, or boxing of 
equipment is not always essential if 
the selected storage area is paved. 
Large units should be skidded on 
huge timbers as if they are to be 
shipped. Although solid floor pallets 
are more desirable, pallets with sep- 
arate deck boards can be used for 
smaller machine units, motors, and 
large tools. Anything which is mo- 
bile in itself, such as core trucks, does 
not need skidding or palletizing. 
Small items are packed in non- 
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Protective coating is being applied to this large piece of 
machinery, using portable pumping and spraying equipment. 


returnable wooden boxes or steel 
drums. 

The tops of pallets and skids are 
coated with weatherproof plastic 
before equipment to be stored is 
placed upon them. By adjustment of 
the spray gun nozzle and controlling 
the air pressure for a light fine spray, 
the fast-drying liquid plastic forms 
into a stringy coating resembling a 
cobweb. This will span any void up 
to approximately 8 in. Within a few 
minutes this webbing becomes suf- 
ficiently dry to permit a solid coating 
to be applied over it which is ob- 
tained by readjustment of the spray 
nozzle and air flow for a heavier 
spray. 

After 30 minutes the object can be 
carefully placed on the pallet or skid 
and similarly coated over the entire 
exterior. Special care should be taken 
to see that an airtight bond is accom- 


plished at the base of the unit and the 
top of the pallet which was previously 
coated. Voids over 8 in. in width can 
be narrowed by the use of tape, 
cheesecloth, or corrosion-proof paper. 

Long-term storage would dictate 
the use of the water repellent, desic- 
cant, control cards and covering with 
cheesecloth over which the peelable 
plastic is sprayed. Wide mesh cheese- 
cloth draped over the 
equipment. 

The edges are taped together or 
bonded by a small jet flow of the 
plastic from the spray gun at the 
point of overlap of the strips of 
cheesecloth. One pass of webbing 
and two of heavy spray with a few 
minutes of drying time between each 
pass will produce a “hide” which is 
impenetrable after 48 hours except to 
a knife or any other sharp instrument. 

Many of the items have been 


is loosely 
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stored outdoors for over a year. In- 
spections to date have shown no 
damage from exposure to weather or 
from the itself. Since the 
coating is peelable, there is little 
work involved in returning these 
stored items to service. Records are 
kept of equipment which has been 
treated in this manner and a listing 
is circulated periodically to interested 
organizations within the company to 
avoid purchasing equipment which is 
available in storage and to eliminate 
retention of items no longer needed. 

We are using two types of coating 
material. One type is best for con- 
tour coating and is applied in two 
coats 2 to 3 mils thick using a stand- 
ard spray gun, and offers protection 
for about three years. The other type 
of material is basically similar but 
permits better webbing void 
areas and is somewhat thicker when 
dry. Under normal conditions, the 


process 


over 


drying time of either of the materials 
used is approximately 30 minutes. A 
tensile strength of 1500 psi is de- 
veloped after drying for 48 hours. 
Similar processes are widely used 
industry and a variety of materials 
are marketed for this purpose. 

In addition to floor space savings, 
we have benefited from improved 
housekeeping, increased security and 
control, and easier handling of stored 
equipment. To date 9000 sq ft of 
plant space formerly occupied by 
machinery and equipment storage 
has been released at the Baltimore 
Works. Use of an additional esti- 
mated 5000 sq ft has been avoided 
by direct outside storage for a total 
space savings of 14,000 sq ft. This 
equipment is contained in a corre- 
sponding 10,000 sq ft area outside 
the plant. 

Excluding equipment and facilities 
costs, the labor and material charges 


have mounted to about $12,000 
$0.857 a square foot. Representative 
costs for treating and applying the 
peelable protective membrane over 
selected items are: Core truck—$17 
each, Strander—$600, Extruder, with 
cabinet and $250, Non- 
Returnable box of reels or parts 
$12 each. 

Our experience with this program 
indicates its greatest value occurs on 
inception. Through the stimulation 
of the program and with a little 
judgement, a large portion of equip 
ment which has accumulated in any 
plant storage area can be consigned 
to the scrap car at the outset. Re 
maining items are removed physically 
impressive 


controls 


and the results are 
At present our announced ground 


rules are these: 

1. There are no assigned machin- 
ery storage areas as such; functional 
organizations are required to provide 
for temporary placement of incoming, 
moved, temporary surplus equipment 
in the shop areas in which they will 
be used, or until disposed of. 

2. Equipment which must be kept 
for a longer period may be encapsu 
lated and stored outdoors providing 
the expense involved can be justified 
3. Unless the space is immediately 
required for a productive installation 
action is deferred. 

In spite of readily recognized limi 
tations, we feel the encapsulating 
procedure as outlined frequently of- 
fers the best solution to problems of 
space and storage. Local conditions, 
of course, will greatly affect the 
feasibility of such operations. End 


After receiving coating, equipment is 
placed in an outdoor storage area, re- 
leasing valuable plant floor space. 


If the item has to be returned to serv- 
ice, the protective coating can be 
peeled off in a matter of minutes. 
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AB Cs of 


BOILER WATER TREATMENT 
SPELLED OUT IN Q's and As 


By B. J. WACHTER, Staff Engineer, Industrial Division 
Power Industry Chemicals Dept., Nalco Chemical Co. 


Questions may arise, from time to time, in the ranks of plant engineering 
personnel why certain water treatment methods are prescribed and what 
they do. 

Here are some answers that should be of help in removing any confusion 
which may exist. The information not only deals with types of treatment, 
but kinds of problems that you may encounter, and other details. 


1. What Problems Do Deposits 


Cause? 


The biggest problems that deposits 
cause are overheating and failure of 
boiler tubes. A deposit acts as an 
insulator and excessive deposits pre- 
vent an efficient transfer of heat 
through the tubes to the circulating 
water. This causes the metal itself 
to be overheated. When the over- 
heating is severe enough and long 
enough, the metal fails. Boiler deposits 
can also cause plugging or partial ob- 
struction of circulating tubes. 

Another important danger of boiler 
deposits is that corrosive attack may 
occur underneath the deposits. In 
general, boiler deposits can cut 
operating efficiency, produce boiler 
unscheduled _ boiler 
cleaning ex- 


cause 
and increase 


damage, 
outages, 
pense. 

2. What Is Corrosion Fatigue? 


This type of cracking in boiler 
metal may occur by two different me- 
chanisms. In the first mechanism, 
cyclic stresses such as are created by 
rapid heating and cooling are con- 
centrated at points where corrosion 
has roughened or pitted the metal 
surface. This is usually associated 
with improper corrosion prevention 

The second type of corrosion-fa- 
tigue cracking occurs in boilers with 
properly treated water. In these cases 
corrosion fatigue is probably a mis- 
nomer. These cracks often originate 
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where the metal surfaces are covered 
by a dense protective oxide film and 
cracking occurs from the action of 
applied cyclic stresses. Corrosion fa- 
tigue cracks are usually thick, blunt 
and across the metal grains. They 
usually start at internal tube sur- 
faces and are most often circum- 
ferential on the tube. 
3. What Is Caustic Cracking? 
Caustic cracking (caustic embrit- 
tlement) is a serious type of boiler 
metal failure characterized by con- 
tinuous, mostly intergranular cracks. 


The following conditions appear to be 
necessary for this type of cracking to 
occur: 1. the metal must be stressed; 
2. the boiler water must contain 
caustic; 3. at least a trace of silica 
must be present in the boiler water; 
4. some mechanisms such as a slight 
leak, must be present to allow the 
boiler water to concentrate on the 
stressed metal. 

Caustic cracking is a_ particular 
problem in older boilers with riveted 
drums because of stresses and crevices 
in the areas of rivets and seams. 
While this type of cracking has be- 
come less frequent since the advent 
of welded drum boilers, rolled tube 
ends are still vulnerable areas of at- 
tack. The possibility of caustic 
cracking should be considered in 
any water treatment program. 


Fig. 1. Shown at right is the result of organic treatment to prevent 
magnetic iron oxide deposits like those in the lower center sample. 
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4. What Measures Can Be Taken to 
Prevent Boiler System Corrosion? 
The most common measures for pre- 
include: 1. re- 
moving dissolved oxygen from the 
feedwater; 2. reducing the amount 
of free carbon dioxide in the boiler 
maintaining of alkaline 
conditions in the 
keeping internal surfaces clean; 5. 
protecting boilers during out-of-serv- 
ice intervals; 6. counteracting corros- 
ive gases in steam and 
systems with chemical treatment 
The selection and control of chem- 
icals for preventing corrosion require 
a thorough understanding of the 
causes and corrective measures. 


vention of corrosion 


system; 3. 


boiler water: 4 


condensate 


5. What Is Boiler Water Carryover? 

Boiler water carryover is the con- 
tamination of steam with boiler water 
solids. There are four common types 
of carryover. 

In one, bubbles or froth actually 
build up on the surface of the boiler 
water and pass out with the steam 
This is called foaming 

In the second type, small droplets 
of water in the form of spray or mist 
are thrown up into the steam space 
by the bursting of the rising steam 
bubbles at the release This 
called ~aqu ig] rbejec - 


surface 


is sometimes 
tion.” 

In the third type there 
surge of boiler water that carries over 
with the steam. This is called prim- 
ing 


is a sudden 


Steam contamination also 
occur from leakage of water through 


installed 


may 


improperly designed or 


steam separating equipment in a boil- 
er drum. 

6. What Measures Can Be Taken To 
Prevent Carryover? 

The most common measure is to 
maintain the concentration of solids 
in the boiler water at reasonably low 
levels. Avoiding high water levels, 
excessive boiler loads, and sudden 
load changes also help. 

Very often contaminated conden- 
sate returned to the boiler system 
causes carryover problems. The con- 
densate should be temporarily wasted 
until the source of contamination is 
found and eliminated. The 
chemical antifoam agents can be very 
effective in preventing carryover due 
to high concentrations of impurities 
in the boiler water 


use ol 


7. What Its Clarification? 
Clarification is the removal of sus- 
pended matter and/or color from 
water supplies. The suspended matter 
may consist of large particles which 
settle out readily. Clarification equip- 
ment merely involves the use of set- 
tling basins filters. Most 
often, however, suspended matter in 
water consists of particles so small 
that they do not settle out and even 
pass through filters. The removal of 
these finely divided or colloidal sub- 
stances therefore requires the use of 


and/or 


coagulants. 


8. What Is Chemical Precipitation? 

In precipitation process the chem- 
icals added react with dissolved min- 
erals in the water to produce a rela- 


tively insoluble reaction product 


Fig. 2. Magnifications along lower row show calcium phosphate and mag- 
nesium phosphate deposits. Marked result of organic treatment is at right. 
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Precipitation methods are used in re- 
ducing dissolved hardness, alkalinity, 
and in some cases silica. The most 
common example of chemical precip- 
treatment is lime- 


itation in water 


soda softening 


9. What Are the Various Methods 
of Lime-Soda Softening? 

The two general are inter- 
mittent (batch type) and continuous 
The older intermittent 
softening consists of mixing the chem- 
a tank. Time 


sludge settle- 


types 


method of 
icals with the water in 
is allowed for reaction 
ment and clear water outflow. 

The more modern method of con- 
tinuous lime-soda softening involves 
the use of specia'ly compartmented 
made for: 1 


continuously 


Provisions are 
} 


tanks 
proportioning chemicals 
to the incoming water: 2. retention 
reactions and set 


continuous 


time for chemical 


tling of sludge: and 3 
off of softened water 


Lime-soda 


draw 


softening mav also be 


hot or cold, depending 
Hot 
process softeners increase the rate of 
better 


classified as 
on the temperature of the water 


chemical reactions and give 


quality water 
10. What Are the Disadvantages of 
Lime-Soda Softening? 

rhe 
while 
completely removed. Wide variations 
and flow 
make control of this method 


that 
not 


main disadvantage is 


hardness is reduced it is 


In raw water composition 


rate also 
difficult 
the amount of lime and soda ash be- 


since it involves adjusting 
ing fed 


11. What Are the 
Lime-Soda Softening? 


Advantages of 


The main advantage is that in re 
ducing hardness, alkalinity and silica 
can also be reduced. In addition, prior 
clarification of the water is not usual- 
ly necessary since suspended matter 
and turbidity are also removed in the 
process. Another advantage is that 
with continuous hot soften- 
ing some removal of oxygen and car- 


process 


bon dioxide can be achieved 


12. What Is lon Exchange? 


When minerals 
form electrically charged part- 


dissolve in water 
they 
icles called ions. Calcium carbonate, 
for example, forms a calcium ion with 
plus charges (a cation) and a car- 
bonate ion with negative charges (an 
anion) 

Certain natural synthetic materials 
have the ability to remove mineral 
ions from water in exchange for 


others. For example, in passing water 
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through a simple cation exchange 
softener all of the calcium and mag- 
nesium ions are removed and replaced 
with sodium ions. Ion exchange ma- 
terials usually are provided in the 
form of small beads or crystals which 
compose a bed several feet deep 
through which the water is passed. 


13. What Is Demineralization? 


Demineralization involves the pass- 
ing of water through both cation and 
anion exchange materials. The cation 
exchange process is operated on the 
hydrogen cycle. That is, hydrogen is 
substituted for all of the cations. The 
anion exchanger operates on the hy- 
droxide cycle which replaces hydrox- 
ide for all of the anions. The final 
effluent from this process consists es- 
sentially of hydrogen ions and hy- 
droxide ions, or water. 

The demineralization process may 
take any of several forms. In the 
mixed-bed process the anion and ca- 
tion exchange materials are intimate- 
ly mixed in one unit. Multibed ar- 
rangements may consist of various 
combinations of cation exchange 
beds, weak and strong based anion 
exchange beds and degasifiers. 


14, What Are the Disadvantages of 
lon Exchange? 

The main disadvantage with so- 
dium cycle ion exchange softening is 
that the total solids, alkalinity and 
silica contents of the raw water are 
not reduced. A problem encountered 
with cation exchange on the hydro- 
gen cycle is corrosion from acidity of 
the effluent. With demineralization 





the chief difficulties are cost—par- 
ticularly on high solids raw waters, 
and the corrosive nature of the efflu- 
ent water. 

In general, fouling of the ion ex- 
change material with suspended or 
colloidal matter in the raw water can 
produce difficulties and some water 
impurities cause degradation of the 
material. In many cases, therefore, 
ion exchange processes require pre- 
treatment of the water supply. 


15. What Are the Advantages of 
lon Exchange? 


The main advantage of zeolite 
softening is ease of control. Ordinary 
variations of hardness in the raw 
water or in flow rate do not affect 
completeness of softening. Also the 
system generally takes up less space 
than the lime-soda system and in 
most cases gives a softer water. The 
use of acid exchangers has advantages 
when a low alkalinity soft water is 
required. 

The main advantage of ion ex- 
change demineralization is its ability 
to produce better quality water than 
can be obtained by any other method. 


16. What Is the Purpose of Deaera- 
tion? 

Since dissolved oxygen in water is 
a big factor in corrosion of boiler 
systems, it is desirable that it be re- 
moved before the water is put into 
a boiler. Feedwater deaeration is ac- 
complished by intimately mixing the 
water and steam in a deaerating 
heater. Part of the steam is vented, 
carrying with it the bulk of the dis- 


solved, oxygen from the feedwater. 

There are two basic types of steam 
deaerators: the spray type and the 
tray type. In the spray deaerator a 
jet of steam mixes intimately with 
the feedwater being sprayed into the 
unit. 

In the tray type the incoming 
water is allowed to fall over a series 
of trays causing the water to be 
broken up into small droplets to per- 
mit intimate contact with incoming 
steam. 


17. What Difficulties Are Encoun- 
tered in Internal Treatment? 

The main difficulty is the presence 
of a large amount of sludge formed 
when feedwater hardness is high 
This may increase the amount of 
blowdown required. When internal 
treatment is used alone (without pre- 
treatment of water by external 
means) there is more possibilty for 
scale in the preboiler system and 
feedwater lines. It is important that 
someone experienced in the technol- 
ogy helps to set up an internal treat- 
ment program which will minimize 
these difficulties. 

18. What Are the Advantages of 
Internal Treatment? 

The prime advantage is that in 
many instances internal treatment 
can eliminate the need for extensive 
external treatment equipment. In ad- 
dition, the simplicity of an internal 
treatment program offers a decided 
savings in manpower for feeding and 
control. 


19. What Units Are Used in Expres- 
sing Water Analysis Results? 

The most common unit is parts 
per million (ppm). One ppm of a 
substance in a water sample repre- 
sents one unit weight of the substance 
in each million unit weights of the 
water. For example, one ppm of salt 
(NaCl) means one pound of salt per 
million pounds of water. 

Another older (but still frequently 
used) unit is grains per gallon (gpg). 
This unit represents a definite 
weight; one grain is equal to 1/7000 
of a pound. Since a gallon of water 
weighs 58,349 grains, one gpg of salt 
represents one part of salt for every 
58,349 parts of water. (One gpg 
equals 17.1 ppm.) 

Analyses are sometimes expressed 





Fig. 3. Center illustrations show the calcium car- 
bonate deposits formed on a boiler tube at 250 psi. 
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Fig. 4. Section from steam condensate line provides proof of deposits form- 


ing in untreated pipe after five years’ service. 
was taken. 


line from which section at left 


in equivalents per million (epm). 
Parts per million (ppm) divided by 
the equivalent weight of the sub- 
stance is equal to epm. (Equivalent 
weight is molecular weight divided by 
valence. ) 

20. Why Are Some Analysis Results 
Expressed “‘As CaCO,"'? 

Water treatment reactions 
based on the combining weights of 
the reacting substances. For example, 
106 Ib of soda ash (molecular weight 
106) reacts with 136 lb of calcium 
sulfate (molecular weight 136). 

The molecular weight of calcium 
carbonate (CaCO.) is the round 
number 100. In order to simplify 
chemical dosage calculations all hard- 
ness and alkalinity results are us- 
ually based on the molecular weight 
of calcium carbonate and the ex- 
pression “as CaCO,’ is For 
example, according to this syste 
one ppm of soda ash (expressed as 
CaCO;) will react with one ppm of 
calcium sulfate (expressed as Ca- 
CO;). This is the same as converting 
English pounds, German marks, or 
French francs into a 100 cent dollar. 


are 


used 


21. How Much Blowdown Is Needed? 


Blowdown requirements depend on 
the concentrations of the various 
feedwater impurities a given boiler 
can tolerate; the more concentrations 
possible the less blowdown needed. 
For example, with 10 feedwater con- 
centrations in a boiler, blowdown 
equal to 10 per cent of the feedwater 
flow rate is needed; with 20 concen- 
trations only 5 per cent blowdown is 
needed. 

To illustrate how blowdown re- 
quirements are calculated let us as- 
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An inhibitor was used in 
Note the surface condition. 


sume that the maximum amount of 
suspended solids (sludge) in the boil- 
er water that a particular boiler can 
tolerate is 500 ppm. If the feedwater 
contains 50 ppm of hardness it can 
be concentrated only about 10 times 
(since feedwater hardness is precipi- 
tated as suspended solids in the boiler 
water). This means that for every 
100 Ib of water fed into the boiler 
about 10 lb of boiler water must be 
blown down to keep the suspended 
solids from exceeding 500 ppm. 


22. How Is Steam Condensate Cor- 
rosion Prevented? 


The general approach may involve 
removing oxygen from the feedwater 


mechanically and chemically, and 
providing pretreatment of the make- 
up water to minimize potential car- 
bon dioxide formation in the boiler. 
Additional chemical treatment may 
consist of using volatile amines to 
neutralize carbon dioxide 
volatile filming inhibitor to form a 
barrier between the metal and the 
corrosive condensate. Mechanical 
conditions such as poor trapping and 
draining of lines, and air in-leakage 
may need to be corrected. 


and/or a 


23. What Are the Methods of Pre- 
venting Caustic Embrittlement? 
Practical experience has 

that certain organic materials 
as lignins and tannins applied to the 
boiler water are effective in prevent- 
ing caustic cracking of boiler steel. 
Sodium nitrate has also proven to 
be a good inhibitor at relatively low 
concentrations ranging up to 0.4 parts 
of sodium nitrate per part of caustic 
soda in the boiler water. A program 
for prevention commonly used con- 


shown 
such 


sists of maintaining a boiler water 
organic content of 80-100 ppm and a 
sodium nitrate content of 50 ppm. 

Another method that has been used 
is the “coordinated phosphate-pH” 
method in which all of the boiler 
alkalinity is theoretically maintained 
in the form of tri-sodium phosphate, 
rather than as caustic soda. This 
method is applicable only when rela- 
tively pure feedwater is available 

An earlier method consisted of 
maintaining certain ratios of sodium 
sulfate to total alkalinity in the boiler 
water. While this method appeared 
to be effective in some cases, it has 
been largely replaced by the use of 
nitrates and organics 


24. What Problems Does Oil in 


Boiler Water Cause? 
Oil contamination of boiler water 
is harmful from three standpoints 
1. oil can metal surfaces, cut 
down heat transfer and 
metal overheating; 2. oil can sludge 
to become sticky and adhere to heat 


coat 
produce 


transfer surfaces: 3. oil can produce 
foaming and boiler carryover 

Whenever possible oil contamina 
tion should be completely eliminated 
treatment chemicals 
the effects of 
contamination 
Boil 


er waters containing large amounts of 


water 


organic 
help counteract 


some 
will 
small amounts of oil 


but not of gross contamination 


suspended solids usually can tolerate 


somewhat more oil without trouble 
because oil is absorbed by the sus 


pended solids 
25. What Is the Wet Method of 
Boiler Layup? 

It is a method of storing boilers 
full of that they 
readily service. It in 


water so can be 
returned to 
adding extra chemicals (us 
and 


level is raised in 


volves 


ually caustic, organics, sodium 
sulfite ) 
the idle boiler to eliminate air spaces 
and the boiler is kept completely full 
of treated Special considera 


tions go into protecting superheaters 


The water 


water 


26. What Is the Dry Method of 
Boiler Layup? 

This method of layup is usually 
for longer boiler outages. It involves 
draining, cleaning and drying out the 
boiler. A material which 
moisture hydrated lime or 
silica gel is placed in trays inside the 
boiler. The boiler is then sealed care 
fully to prevent 
Periodic inspection and replacement 
of the drying chemical is required 
during long storage periods. End 


absorbs 
such as 


in-leakage of air 
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Fig. 1. Bus duct, mounted on column 
web, connects to plug on main bus. 


us Duct 


erves as Panelb 


oard, 


UTS POWER DISTRIBUTION COSTS 


By C. R. WHEELER, Plant Engineer 


The Monarch Machine Tool Company, Sidney, Ohio 


P' WER IS DISTRIBUTED 

throughout our plant area by 
means of a system of bus ducts mount- 
ed high in the air to provide clearance 
for overhead cranes. Power is fed 
down the building columns from 
either bus-mounted fusible switches 
or circuit breakers to feed the ma- 
chine tools. 

A power panelboard is usually re- 
quired at the base of the column to 
provide short circuit protection and 
switching for up to six machines. We 
have experienced considerable damage 
to these power panelboards, because 
they are quite large and project be- 
yond the column. In addition, we 
have found them to be an expensive 
means of providing electrical pro- 
tection. 

A new 100-amp bus duct, recently 
introduced by Westinghouse Electric 
Corporation, solved many of the prob- 
lems we have encountered in protect- 
ing power panels. A standard 10-ft 
section of bus duct mounted tight to 
the column web, is used as a power 
drop. The duct will take five, 15- to 
100-amp breakers on one side. Break- 
er ratings will handle up to a 50-hp 
motor at 440 v, or a 25-hp motor at 


104 


220 v. Installation consists of plug- 
ging the proper breaker into the bus 
duct section. 

A cable tap box is used at the top 
of the bus duct section to permit a 
regular conduit connection between 
the drop and the main power bus 
duct. A small screw block fitting is 
available to connect wire ends direct- 
ly to the round aluminum bus bars. 

Breakers are mounted in the drop 
and are protected by the flanges of 
the 12-in. by 14-in. H-column. Load 
sides of the breakers are connected to 
floor machinery through suitable con- 
duit and wire. 

The bus duct section makes a very 
simple, easily installed power drop. 
It is economical, compared to a panel- 
board, and as the entire installation 
is within the confines of the column 
flanges, is adequately protected 
against damage. End 














Fig. 2. Circuit breaker plugs tap 
duct to feed machines near column. 
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TO DRAIN TO DRAIN 
Fig. 1. Diagram shows newly installed soluble oil mixing 


system which has reduced the serviceman’s time in filling 
sumps, improved cutting oil quality and housekeeping. 





Fig. 2. Tank installation: mixing tanks, top; storage 
tanks, center; soluble oil container, system pump, bottom. 
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By Kenneth F. Biddle, Plant Engineer 
Sundstrand Aviation, Rockford, Ill. 


REMEDY was needed to elimi- 

nate the problems of supplying 
acceptable water soluble cutting oils 
to our machines. The oil-water ratios 
varied considerably from machine to 
machine, the man-hours needed each 
day to service these machines were 
high and general housekeeping condi- 
tions were poor. 

This is the way we were doing it 
When coolant was to be changed a 
mobile tank was used, and the sump 
was pumped out and cleaned. Next 
the serviceman filled the sump with 
water, then added what he believed to 
be the required amount of soluble 
oil. The mixing was accomplished by 





Fig. 3. Air line into soluble oil con- 
tainer pressures oil into mixing tank. 
Pump circulates the cutting oil. 





CENTRAL CUTTING OIL SYSTEM 


circulating the water and oil solution 
through the machine by its own pump. 

Between changes the necessary 
coolant makeup was the responsibility 
of the machine operator. He would 
go to the nearest 55-gal drum, several 
of which are spotted throughout the 
shop, and hand-dip a bucket of cool- 
ant and carry it to his machine. 

Obviously, there were a number of 
disadvantages to this routine. First, 
the resultant oil-water ratios de- 
pended on the accumulative judge- 
ment of several men; the man clean- 
ing the sump, the man who daily 
refilled the many 55-gal “makeup” 
coolant drums and the operator. 

The machine sump capacities var- 
ied as widely as the drum refill re- 


quirements which helped make the 


job of estimating the per cent of 
additional oil very difficult. Also, this 
solution was poorly mixed and bucket 
dispersal added another variable to 
the mixture ratio. 

The direct expense factor was the 
four to six man-hours spent daily to 
visit and fill these drums. Dipping a 
bucket in the drum was messy, and 
the floors were soon the same way. As 
the drum contents ran low and the 
operators found it increasingly diffi- 
cult to lean into the oily drum for 
coolant, they often just added water, 
which again altered the oil-to-water 
ratio. 

We use about 500 gallons of coolant 
mix daily in two oil-water mixture 
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ratios. Thus in our new system four 
275-gal oil tanks, two for each mix- 
ture, are used as the mixing and 
storing vehicles. Figure 2 shows this 
entire tank installation. To charge the 
system, the mixing tank is half filled 
with water, then the measured quan- 
tity of soluble oil is added followed by 
the final water charge. Mixing is 
accomplished by air agitation as 
shown in Fig. 1. 

When mixing is the 
storage tank is filled by gravity flow 
as needed. A new batch can be started 
once the mixing tank is empty. Distri- 
bution is through 1)2-in. pipe with 
continuous pumping in a closed loop 
with a 34-in. return line. The two 
service loops are 712 ft and 1022 ft in 
length and have a total of 32 service 
drops. Service drops are 34 in. and 
located at strategic points in the shop. 
Figure 4 shows a closeup of a typical 
drop, with the quick disconnect hose 
attachment used in the filling opera- 
tion and the faucet for the operator’s 
use in makeup. 

In the new procedure, machines are 
pumped out and cleaned as before, but 
now properly mixed coolant is added 
to the machine sump from a hose con- 
nected to the distribution piping drop. 
When an operator requires makeup, 
he draws a bucket of coolant from a 
spigot on the distribution drop. 

This system improved housekeep- 
ing, eliminated the four to six man- 
hours required for filling drums, and 


complete, 


Fig. 4. Typical supply drop has quick 
connect coupling for machine hose; 
faucet is used to fill makeup pail. 


Fig. 5. Sump pump machine, equipped 
with hose and reel, simplifies job of 
cleaning and filling machine sumps. 


provided greatly improved control of 
our cutting oil. 

With six months’ experience, we 
estimate that our $4358 project will 
return labor savings at $2500 annual- 
ly. Operating cost reductions in cool- 
ant consumed, machine downtime and 
improvement in coolant quality are 
evident, but have not been evalu- 
ated. End 
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A location inside the main processing building has been 
set aside as a storage place for the various lengths and 
sizes of pre-cut hose sections. Reducers are near hose rack 


READY-MADE HOSE LENGTHS 


SPEED EMERGENCY PIPE REPAIRS 


Process downtime cut to a minimum. 
Hose may also be used for temporary 
experimental flow circuits 


By DAN G. POPPE, Plant Engineer 
Uranium Reduction Co., Moab, Utah 


j pw emergency use of hose as a substitute for piping 
is nothing new. In most cases, however, this measure 
is used as a last resort or as an afterthought. The pre- 
planned use of ready-made hose and flange assemblies 
can save many operational and maintenance dollars when 
fitted in with your corrective or preventive maintenance 
program. 

Upon investigating maintenance piping installation and 
repair costs, it was discovered that the costs came from 
two areas; downtime resulting in production costs, and 
labor which increased maintenance costs. Eighteen per 
cent of all job orders involved pipework. 

The greatest savings, it was learned, would come from 
reducing downtime. One approach to this problem would 
be to find some method of installing temporary piping 
quickly to keep the process operating with a minimum of 
downtime. In analyzing the reasons for high labor costs, 
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it was found that when a piping job was planned and 
scheduled properly, the costs were reasonable 

Pipe repair jobs on operating circuits are usually un 
planned and unscheduled because most repairs must be 
completed quickly in order to reduce downtime. The 
solution to the problem of downtime and labor costs 
would be a method of 1. installing piping 
rapidly and 2. allowing sufficient time to plan and sched 
ule a permanent pipe job 

Lengths of ready-made hose easily available, appeared 
to be the best solution to the problem of making pipe 
changes quickly and allowing time to make permanent 
repairs. To accomplish this, a survey was made of the 
various sizes of pipe subject to failure due to corrosion 
or abrasion and a few lengths of each size hose were 
made up. This consisted of two lengths of 2-in. hose 
two lengths of 4-in. hose, one length of 5-in. hose, one 


temporary 
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These two photos of an actual tempo- 
rary piping repair show the permanent 
but damaged pipe section swung out of 
the way and the temporary hose in 
place. Later, the pipe was removed, 
repairs made, and it was reinstalled. 


EMERGENCY 
PIPE REPAIRS 


length of 6-in. hose and one length of 8-in. hose, each 
hose being 20 ft in length. 

The variety of sizes was held to a minimum by having 
reducers on hand to make the ready-made hose more 
versatile. A cool area was selected inside the main 
process building and the hoses were stored on racks pro- 
vided for this purpose. The reducers were stored adja- 
cent to the hose rack for accessibility. 


Here Are Two Examples 


Two hypothetical piping jobs are presented for the 
purpose of demonstrating the value of having the tempo- 
rary hose on hand and ready for use. 


1. In the first ease the temporary hose is not made up 
and perhaps not available: One night a 6-in. rubber-lined 
pipe, carrying a corrosive solution, ruptures. This pipe 
happens to be one the failure of which would hamper pro- 
duction. The nearest vaive is closed, the operational super- 
visor is notified and a pipefitter is called out on overtime 
to make repairs. 

The pipefitter arrives about 30 minutes later, gathers his 
tools and materials to make repairs. In removing the old 
pipe, the pipefitter discovers a damaged rubber lining and 
pipe near the flanged end and decides to cut that section 
and replace the corroded section. He welds the new section 
of original pipe and makes a temporary rubber lining repair 
so the operation may be resumed. 

A conservative estimated time to do this job, from the 
time the pipefitter was called until operation was resumed, 
would be about 3 hours. This job must be repeated beeause 
only a temporary repair could be made. 


2. In the second ease the temporary hose is made up and 
on hand ready for use: One night a 6-in. rubber-lined pipe 
transferring a corrosive solution ruptures. The nearest 
valve is closed, the operational supervisor is notified and 
a pipefitter is called out on overtime to make repairs. 

Pipefitter arrives about 30 minutes later, picks up a few 
wrenches only and inspects the damaged pipe for size and 
approximate length. He picks up a ready-made hose of 
the right size and, if necessary, reducers from the eon- 
venient hose rack. The damaged pipe is removed and the 
hose installed temporarily. The operation is resumed and 
a new section of pipe will be made at a later date and 
installed when convenient. 

An estimated time to do this job from the time the pipe- 
fitter was called until operation was resumed would be 
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about 1144 hours. The savings in production would of 
course depend on the cireumstances, but at any rate they 
would be worthwhile. An even greater savings in time is 
possible if operators install the hose. 


The above examples are not unusual. Of course 
standby parallel piping should be installed in areas sub- 
ject to very costly breakdowns, but the cost of this can 
be prohibitive and must be weighed against the chances 
of breakdown. The cost of ready-made hose assemblies 
that can be used as standby for many systems appears 
to be more economical than duplicating all or many 
systems with regular pipe. 

Usual safety precautions should be observed when 
using hose as a substitute. Pressures, temperatures, and 
type of fluid involved must be considered. A job order 
should be issued after a temporary hose has been used as 
a substitute. The new piping should be installed on a 
properly planned and scheduled basis. The hose is then 
returned to rack, ready for future emergency use. 

When setting up this system, all departments should 
be notified of the location and purpose of the ready-made 
hose. The advantages listed below may be included in 
a department letter of information that you may wish to 
send to the plant manager. ‘ 

Keeps the operation on stream. The only interruption 
to production will be the length of time required to install 
the ready-made hose. Labor costs are reduced because 
the more time-consuming permanent repairs can be con- 
veniently scheduled for operation and maintenance during 
regular working hours on a planned basis. The length 
of downtime is reduced. 

If production should decide suddenly to experiment 
with a new flow circuit, it is more economical to first run 
a temporary hose until it has been decided that a perma- 
nent piping installation is desired. The temporary hose 
remains in place until the new piping has been installed 
and ready for final connection. The flow is turned off 
just long enough to make the final connections thereby 
allowing continued operation of the process with a mini- 
mum delay. End 
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V — Qualification Testing Procedure 


By JOHN W. RANTALA and JACK ARZOOMANIAN, Training Division 
Maintenance Dept., Abbott Laboratories, North Chicago, Ill. 


| tonagenl of any training program is the ability to qual- 
ify students for the work to be performed. In this 
last section of the series, we will set up procedures to 
qualify weldors, make known the detailed requirements 
of the qualification tests and create objectives for the 
welding operator to strive for in his practical training. 

There are several factors that must be taken into con- 
sideration when setting up a qualification procedure. As 
an example, welding machines must be in good operating 
condition and of sufficient current capacity to handle the 
specified sizes and types of electrodes with ease. Any type 
of welding machine may be used. 

A sturdy clamp type ground is desirable but any type 
of connection that provides a positive welding circuit 
ground may be used. The electrode cable should be of 
the highly flexible multi-strand type and the holder 
should be well insulated, but light enough to provide ease 
of manipulation. 

It is permissible for the weldor to sit at a table of con- 
venient height. Tables of 36 in. height and stools of 26 
in. height are commonly used. Clamping facilities are 
needed to hold tacked plates at proper heights for posi- 
tion welding. Electrodes should not be laid on the work- 
ing surface as they may become spark-burned or chipped. 
A conveniently located holder is desirable. 

Straight oxyacetylene cuts and accurate angles of bevel 
are a must for preparation of joints in heavier metals. 
Hand-cutting, bevelling and grinding can produce excel- 
lent results. However, a motor-driven, rail-guided, oxy- 
acetylene cutting machine will greatly facilitate prepara- 
tion of these joints. 

In the way of personal equipment it is important for 
the weldor to have a comfortably fitted helmet with his 
preferred shade of lens, protected by a clean cover glass. 
In addition, leather gloves and leather sleeves or jackets 
are needed for overhead welding. Safety goggles or glass- 
es are a required item of personal equipment. 

Hand tools available should include a well-sharpened 
slag hammer, having both a pick and chisel end; a nar- 
row wire brush or facilities for machine-wire buffing for 
multi-pass welds; 4-in. C-clamps; ball-peen or cross-peen 
hammer; cold chisel; slip-joint pliers and a ruler. 

Steel used for the qualification test must be very close 
in alloy content to that used for the actual construction. 
The materials to be used are specified in terms of ASTM 
(American Society of Testing Materials) or other code 
designations. The proper AWS electrode size and cur- 
rent must be specified. Welding positions must be clearly 
indicated with sketches or notes. 
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Detailed sketches must be used showing the type of 
joints to be welded, preparation of the edges, spacing, 
thickness of materials and other details of the joint. If 
backup strips or root welding from the back side is to be 
permitted, it should be stated and described. Welding 
polarity and range of current values should be specified. 

Sketches and notes must be used showing the welding 
techniques to be used, number of passes or layers, diam- 
eter of electrode with the current for each layer or pass. 
In the case of vertical welding, it must be stated whether 
the welds are to be made vertical “up” or vertical 
“down”’. 

If a “standard appearance weld” is used for one of the 
qualifying joints in the flat position, 34 in. is the maxi- 
mum thickness of metal that may be used. Two inches 
of the surface of each pass or layer must be showing and 
an acid etched cross section of each layer must be pre- 
pared. 

Tools and equipment must be provided for chipping, 
grinding, or flame gouging of cracks or blow holes that 
might appear on the surface of beads. Defects must be 
removed before depositing additional layers of weld metal. 
If peening is to be used, it must be specified and a de- 
scription given of the degree of peening to be done. 

Some metals require preheating prior to welding and 
others require maintaining a certain temperature during 
welding. Many metals require stress-relieving after weld- 
ing. If any of these heat treatment operations are to be 
performed, the temperature should be indicated for each 
operation. 

Two basic types of welds are made in various thick- 
nesses and positions; these are fillet welds and groove 
welds. Some of the joints welded in these tests are not 
representative of the types welded on the job, but they 
are designed to lend themselves to destructive testing 
The degree of skill required to weld them is a good meas- 
ure of the weldor’s ability. 

Tests used must determine tensile strength, shear 
strength, ductility and the degree of soundness of the 
welds. However, every weld is not tested for all the above 
physical properties. High quality, acceptable welds are 
not necessarily perfect. A limited number of minor im- 
perfections might be permissible depending upon their 
location, size and spacing. 





On the following pages we have listed some of the most 
commonly used qualification tests. These are arranged in 
tabular form for easy reference. 
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Testing 
Procedure 


GROOVE WELD—Single Vee Butt Joint. 
TYPE OF JOINT This is a face bend, root bend and 


tensile strength specimen. 








GROOVE WELD-—Single Vee Butt Joint 
with Backup Strip. This is a face bend, 
root bend and tensile strength specimen 





Carbon silicon steel plate 


MATERIAL USED ASTM, A-201 grade A or ASTM, A-7 


Carbon silicon steel plate 
ASTM, A-201, Grade A or ASTM, A-7 





MATERIAL THICKNESS % or ‘2 in. 


% or % in. 





WELDING POSITION Flat 


Overhead 





AWS, E-6010, %, in. dia. 
ELECTRODE TYPE % or %, in. dia. for root pass 


AWS, E-6010, % in. dia. 





D-c reverse polarity-%-100 amps, 
%,-140 amps, \;-160 omps. 

A-c may be used but electrode must 
be changed to AWS, E-6011 


D-c reverse polarity 110 amps. 
A-c may be used but electrode must 
be changed to AWS, E-6011 





Oxyacetylene cutting and beveling. 
MATERIAL PREPARATION Offhand grinding. See Figs. 79 and 80 


Oxyacetylene cutting and beveling. 
Offhand grinding. See Figs. 86 and 87 





Stringer-bead welding, 
% in. thickness-6 passes 


WELDING TECHNIQUE % in. thickness-10 passes 
See Figs. 81 and 82 


Stringer-bead welding 
% in.-6 passes 

% in.-? passes 

See Fig. 88 





PREPARING TEST SPECIMENS See Figs. 83, 84 and 85 
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Remove backup strip with torch 
See Figs. 83, 84 and 85 
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GROOVE WELD—Single Vee Butt Joint 








































































































with Backup Strip. This is a face bend, _ yer oa earag Joint. as fy aig Tee Joint. ge w 
root bend and tensile strength specimen. is is @ root bend test specimen, is is a face bend tee joint specimen. is is a 
Carbon silicon steel plate Mild carbon steel plate Mild steel carbon plate Mild cart 
ASTM, A-201, Grade A or ASTM, A-7 ASTM, A-7 ASTM, A-7 ASTM, A- 
% or % in. Y% in. Ye in. ¥, in. 
Horizontal Flat Vertical Horizonte 
AWS, E-6010, % in. dia. AWS, E-6013, % in. dia. AWS, E-6013, % in. dia. AWS, E-6 
D-c reverse polarity 140 amps. : % : : 
A-c may be used but electrode must “a ht straight polarity A-c or d-c straight polarity 90 amps D-c straig 
be changed to AWS, E-6011 P 
Oxyacetylene cutting and beveling Heavy squaring shear, metal cutting Heavy squaring shear, metal cutting band Heavy sq 
Offhand grinding. band saw or slitting shear. saw or slitting shear. band saw 
See Figs. 89 and 90 See Figs. 92 and 93 See Figs. 94 and 95 See Figs. 
Stringer-bead welding Single-pass fillet weld 
X in.-7 passes with 100 per cent penetration. Single pass fillet welds. Weld vertical ; 
% in.-11 passes Depth of weld throat down. Weld wit 
See Fig. 91 must be 1 T. 
Remove backup strip with torch. F ? Cut on metal cutting band saw as 
See Figs. 83, 84, and 85 No preparation required chown tn Fle. 96 No prepe 
THESE EDGES MAY BE FLAME CUT 
f[ PANO MAY OR Maa NOT BE MACHINED 
? 
\ | ) 
tT 
fa” 
ba ta ky “f - FIG. IC 
BSF 14 ' 

NOTE 

WELD REINFORCEMENT AND BACKING STRIP, iF ANY, SHALL 

BE REMOVED FLUSH WITH THE SURFACE OF THE SPECIMEN 4 

IF A RECESSED STRIP IS USED THIS SURFACE OF THE 

SPECIMEN MAY BE MACHINED TO A DEPTH NOT EXCEEDING 

THE DEPTH OF THE RECESS TO REMOVE THE STRIP 
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ET WELD—Single Welded Tee Joint. 
is a root bend fracture specimen. 
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FILLET WELD—Lap Joint. This is a 
transverse fillet weld shear 
test specimen. 
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GROOVE WELD—Single Vee Butt Joint 
with Backup Strip. 





| carbon steel plate 


Mild steel carbon plate 


Carbon silicon steel plate 








A, A-7 ASTM, A-7 ASTM, A-201, Grade A or ASTM, A-7 
n. % and X;, in. % in. 
Horizontal Vertical 


zontal 





5, E-6012, %, in. dia. 


AWS, E-6010, X, in. dia. 


AWS, E-6010, ; in. dia. 





straight polarity 160 amps 


D-c reverse polarity 160 amps. 
A-c may be used if electrode is 
changed to AWS, E-6011 


D-c reverse polarity 140 amps. 
A-c may be used if electrode is 
changed to AWS, E-6011 





ry squaring shear, metal cutting 
1 saw, or slitting shear. 
Figs. 97 and 98 


Oxyacetylene cutting or sawing. No 
beveling required. See Fig. 99 


Oxyacetylene cutting and beveling, 
offhand grinding. See Figs. 101 
and 102 





4 with single pass %;, in. fillet 


Single pass ;, in. fillet welds. 
See Fig. 100 


Weld vertical up. Use stringer bead 
for first pass. Make second and third 
passes weave bead. See Fig. 103 





sreparation required 


See Fig. 100 








Remove backup strip with torch. 
See Figs. 83, 84 and 85 
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INDUSTRIAL BUILDING CONFERENCE Program 





New York Coliseum—September 25, 26, 27 





LANT ENGINEERS facing problems of plan- 

ning new industrial construction or modernizing 
existing facilities will find many of their questions 
answered at the Industrial Building Congress to be 
held at the New York Coliseum in September. 

The various sessions planned for this conference 
will cover virtually every aspect of new building 
construction and modernization. Beginning with 
site selection, the conference program will include 


Monday, September 25, 9:30 a.m. to noon 
1. Top Management's View of Industrial Buildings 


Speakers: Richard B. Sellars, Chairman of the Boards 
of Ethicon, Inc., and Ortho Pharmaceutical Corp., both of 
New Brunswick, N. J.; Maurice Saltzman, President, 
Bobbie Brooks, Inc., Cleveland, and H. Campbell Stucke- 
man, Vice-President—Real Estate, Rockwell Mfg. Co., 
Pittsburgh, Pa. 


Monday, September 25, 7:30 p.m. to 9:30 p.m. 
2. Aspects of a Plant Location Study 


Setting Up and Coordinating a Plant Location Search 
Speaker: B. C. Booth, Vice-President—Manufacturing, 
Amphenol-Borg Electronics Corp., Broadview, III. 


Hiring New Employees and Moving Present Ones 

Speaker: Dr. G. Roy Fugal, Manager—Employment 
Practices, General Electric Co., New York 

Public Relations Essentials in Selection of a Location 


Speaker: William F. Weimer, Director of Advertising 
and Public Relations, Rockwell Mfg. Co., Pittsburgh. 
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discussions on evaluating contracts, financing, 
foreign construction, heating and air conditioning, 
selection of architect and builder, lighting, costs, 
providing for expansion, and developments in con- 
struction methods and materials. 

A brief report of the topics and speakers, drawn 
from a wide variety of industries, is presented here 
to help you plan your activities during the three-day 
conference. 


3. Evaluating Contracts 
Segregated Contracts vs. General Construction Con- 
tracts 


Speaker: J. D. Petersen, Manager, Engineering Divi- 
sion, Goodyear Tire & Rubber Co., Akron, O. 


Comparison of Open, Invitation and Negotiated Bid- 

ding 

Speaker: Clayton E. Mullins, Manager of Construc- 
tion Division, Engineering and Construction Department, 
Atlantic Refining Co., Philadelphia. 


Analyzing Construction Contract Features—Penalty 
Clauses, Performance Bonds, Etc. 


Speaker: Louis Menk, A.I.A., Associate, Albert Kahn 
Associated Architects & Engineers, Inc., Detroit. 


4. Advantages and Disadvantages of Leaseback Financ- 
ing 


Speaker: Gustave Simons, attorney and economist, 
New York. 


5. Initial Costs vs. Ultimate Costs as Related to Require- 
ments 
Speaker: Gerald P. Gaffney, Manager, Corporate Fa- 
cilities, Martin Co., Baltimore. 
Tuesday, September 26, 9:30 a.m. to noon 


6. Comparing Design and Construction Approaches in 
Other North American Countries 


Speakers: Felix Candela, Architect, Cubiertas, ALA. 
S. A., Mexico City. 

Interrogators: Charles R. Colbert, Dean, School of 
Architecture, Columbia University, New York, and Rob- 
ert W. McLaughlin, F.A.I.A., Director, School of Archi- 
tecture, Princeton University, Princeton, N. J. 


Tuesday, September 26, 7:30 p.m. to 9:30 p.m. 


7. Current Practices in Heating, Ventilating and Cooling 
in Modern Plants 


Speaker: Russell F. Stem, Associate, Smith, Hinchman 
& Grylls Associates, Inc., Detroit. 
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‘ffect of Building Design on Employee Morale 
roductivity 


r: Robert F. Dennig, Superintendent, Plant En- 
, Western Electric Co., New York, N. Y. 


ia in Selecting Architect and Builder for Work 
eign Countries 

r: William G. Meier, Assistant Director, Engi- 
Jivision, Parke, Davis & Co., Detroit. 

Thinking in Achieving Efficient and Economical 
ing 

r: Fred L. Lantz, Senior Lighting Engineer, 
Rossetti, Inc., Detroit. 


loping a Uniform System to Compare Standard 
Per Foot 

r: Frank L. Whitney, Vice-President, Walter 
nstructors, New York. 


1sion Problems and Solutions 

srting Old Utility Systems to Larger Needs 

r: W. H. Sisson, Chief Engineer, Services, Util- 
Field Construction, Upjohn Co., Kalamazoo. 
ing Expandability into Your Plant 


Burr Tupper, Director—Works Engineering 
nt, Westinghouse Electric Corp., Pittsburgh. 


xy, September 27, 9:30 a.m. to noon 


oping More Effective Procedures for Construc- 
f Industrial Buildings 
imating 

Milo S. Ketchum, Jr., Ketchum, Konkel & 
Denver. 


signing Suitable Facilities 

Walter M. Carlson, Senior Computer Engi- 
ign Division, Engineering Department, E. I. 
e Nemours & Co., Inc., Wilmington, Del. 
lucing Construction Delays 

Nathaniel M. Martin, Director, Facilities 
ind Construction, IBM Corp., New York. 


14. Effective Procedures for the Owner Who Builds In- 
frequently 


Deciding on What to Build 
Speaker: Carl E. Elmendorf, Manager, Plant Engi- 
neering, Haloid Xerox, Inc., Rochester, N. Y. 


Criteria in the Selection of an Architect and Builder 
Speaker: John B. Ortman, Manager—Plant Engineer- 
ing Services, Sprague Electric Co., North Adams, Mass. 


Coordination Required to Insure Control of Costs 
and Schedule 
Speaker: Michael V. Cosentine, Manager 
ing, E. R. Squibb & Co., New Brunswick, N. J. 
Wednesday, September 27, 2:00 p.m. to 4:30 p.m. 
15. Management of the Company's Engineering Staff for 
Facilities 
What Is the Department's Relationship to the Rest 
of the Company? 
Speaker: R. J. Short, Director, Engineering Explora- 
tion, Procter & Gamble Co., Cincinnati. 


Engineer- 


Relationship With Outside Architects, Engineers and 
Builders 


Speaker: James A. MacAlarney, Director, Plant En- 
gineering Office, Ford Motor Co., Dearborn, Mich. 
Keeping Control of Costs and Schedule 
Speaker: Paul H. Van Wert, Director, Facilities Plan- 
ning, Sylvania Electric Products, Inc., Williamsport, Pa. 
16. From Management Decision to Operation in One Year 
Speakers: A team of executives from Philco Corp. 
17. Modernizing Your Facilities 
Some Low Cost Methods of Modernizing Plants 
Speaker: Wendell Anderson, Director of Facility Plan- 
ning, AMP, Inc., Harrisburg, Pa. 
When Do You Modernize vs. Building a New Plant 


Richard B. 
Structural Design 


Dejaeger, Manager, Architec- 
Division, Deere & Co., 


Speaker: 
tural and 
Moline, II. 


18. Developments in Construction Methods and Materials 
Getting Longer Life From Slab-on-Ground Concrete 
Industrial Floors 

Speaker: Armand H. Gustaferro, Supervisor, Con- 
struction Engineering, Portland Cement Assn., Chicago. 


An Analysis of Prestressed Steel 
Speaker: T. R. Higgins, Director of Engineering and 
Research, American Institute of Steel Construction, Inc 
New York. 
Curtain Walls—Their Present Status and Future 
Speaker: Dudley Hunt, Jr., Senior Editor, Architec- 
tural Record, New York. 
New Opportunities for Use of Structural Foams 
Speaker: Joseph L. Waling, Professor of Structural 
Engineering, Purdue University, Lafayette, Ind. 
19. Making More Effective Use of Building Models 


Speaker: R. E. Buenting, Superintendent of Man- 
ufacturing, Westinghouse Electric Corp., Staunton, Va 
End 
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SUPPLY SYSTEMS 
FOR INSTRUMENT AIR 


Which supply system is best for you? 
Here are brief descriptions to help you select the right one 


By RICHARD E. FREY, Systems Application Engineer, Fischer and Porter Company 


DEPENDABLE supply of clean, dry compressed 

air (or gas) is a “must” to insure satisfactory oper- 
ation and to reduce maintenance of a pneumatic instru- 
ment system. 

Moisture, oil, corrosive liquids, or solid particles car- 
ried into the pneumatic system from the air supply will 
eventually block pilots and other restricted passages in 
instruments and control element actuators. This is per- 
haps the greatest problem encountered in pneumatic 
instruments which will otherwise offer dependable, vir- 
tually maintenance-free service. 

The extent of treatment required to obtain suitable 
instrument air depends on the source of the air, the 
amount required, and the range of temperatures to which 
air lines will be exposed. Air used to drive cylinders or 
pneumatic machinery is not included in this discussion. 

The most common source of instrument air is direct 
atmospheric intake. For design purposes, this air is con- 
sidered to be saturated and at a typical summer tem- 
perature. This air requires compression, filtration and 
drying. When plant air is used, only drying is necessary, 
as well as pressure reduction. If bottled gas such as 
nitrogen is used, no treatment is required. 

When natural gas is used, its properties will vary with 
its source. It should be checked for corrosive ingredients 
as well as moisture. Filtration and pressure regulation 
will be necessary. 

The air must be dried in such a way that its final 
dew point, as delivered to the supply header, is below 
the lowest temperature encountered anywhere in the sys- 
tem. This value will vary with the season of the year. 


The dew point should be based on the lowest winter 
temperature expected, with a 10 F safety margin. 

If all air lines are inside a heated building, a suitable 
dew point may be obtained by removing water in the 
compressor aftercooler, or in a simple condensing filter, 
without the use of dehydrating equipment. Likewise, it 
may be possible to eliminate dryers if outside air lines 
are steam-traced. However, there is the danger that con- 
densation will occur in the instrument itself if it is lo- 
cated outdoors without auxiliary heating. 

In sizing an air supply system, allow 0.5 scfm for each 
air pilot and 0.75 scfm for each valve positioner. This is 
considerably in excess of the rated steady state con- 
sumption of instrument pilots; however, the system must 
be designed to take maximum upset conditions and to 
allow for leaks, blowdowns, and operating faults that 
result in wasted air. 

Remember that each pilot must be counted and that 
some instruments have more than one air pilot. Control 
valves are not counted unless they use positioners be- 
cause the air used to drive the valve is exhausted through 
a pilot already included in the count. The total thus 
arrived at may be considered the maximum system de- 
mand and this figure should be used to size the receiver. 

In order to avoid overloading the compressor, add 
15 to 20 per cent to the maximum system demand in 
order to arrive at the compressor capacity. Note that 
the standby compressor is not counted upon to handle 
any of the load unless the first compressor fails com- 
pletely. Thus both compressors must be sized to handle 
the rated compressor capacity calculated above. 


Instrument Air for Large Installations Using 5 scfm or more 


The air intake should be located at a point where 
the atmosphere is as clean and cool as possible. Intake 
filters keep out dirt and dust and should be cleaned 
regularly to insure maximum compressor efficiency. 

A standby compressor is essential in a large system; 
its cost is negligible compared to the price of a plant 
shutdown resulting from instrument air failure. Each 
compressor is sized to handle maximum air demand. An 
interlock system should be provided to automatically 
start up the spare compressor when air receiver pressure 
drops below a safe minimum. 

The aftercooler removes heat added by compression, 
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and thereby condenses out some of the water in the air 
A trap is provided to remove this condensate before 
it gets into the receiver. 

The receiver serves to provide capacity in the system 
and absorbs surges caused by fluctuating air demand 
A relief valve is always installed on the tank regardless 
of its size. 

After the receiver, a filter or series of filters must be 
installed to remove oil and pipe scale entrainment. This 
material cannot be allowed to get into the dryers where 
it would contaminate the desiccant and finally be carried 
into the system. (Pleese turn page! 
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AIR SUPPLY SYSTEMS 


To prevent formation of rust particles, use only brass, 
copper, galvanized iron, stainless steel, aluminum, or 
plastic piping throughout the air system after the re- 
ceiver. 

The dryer is the final stage of treatment before the 
air enters the header. By the time the air enters the 
dryer, it has already lost some moisture and is relatively 
free of oil and solid particles. The dryer must have two 
or more desiccant chambers so that each chamber can 
be automatically regenerated without interrupting the 
flow of dry air to the header. 


As an option, a self-actuated pressure reducing valve 
installed at the header provides a fairly constant pressure 
for plant-wide distribution. This permits more satisfac- 
tory operation of the local pressure-reducing stations by 
maintaining a constant upstream pressure. 

This pressure regulation is especially useful where 
there are rapid and wide variations in air demand, or 
where the total air piping system has a relatively low 
capacity. The reduced header pressure should not be 
set below 45 psig, in order to tolerate routine leaks and 
piping system pressure drops. The pressure at the local 
instrument pressure regulator should be at least 25 psig 
to allow efficient operation of the regulator. 





PROTECTED INTAKE FILTERS 
LOCATED IN OUTSIDE 
ATMOSPHERE 


— 


— 80-i25 PSIG 
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Fig. 1. Sketch shows the 
various components re- 
quired for a large instal- 
lation using 5 scfm of 
instrument air or more. 
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Where an Ample Supply of Plant Air Is Available 


It is always best to have a completely independent 
instrument air supply system. Plant air usage is some- 
times unpredictable, and wide fluctuations in header 
pressure are not uncommon when pneumatic machinery 
is started up. For this reason, a self-actuated back- 
pressure regulator is essential, installed immediately 
downstream from the instrument air take-off point. 

The connection for instrument air should be made at 
the plant air receiver itself. If this is not possible, a con- 
nection on the header may be made, provided it is up- 


stream of all other plant air supply connections. The 
back-pressure valve will shut whenever plant air pressure 
falls below its set minimum, preferable at least 80 psig 
When the valve shuts, the instrument air system is sup- 
plied with all plant air available. 

A pressure reducing valve is required to reduce pres- 
sure from 80 to 125 psig, and to smooth out surges. 

The aftercooler, filter and dryer units serve the same 
functions as discussed above. A receiver is not needed 
if one is already provided in the plant air system. 





BACK-PRESSURE 
REGULATOR 
SET AT APPROX 
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TRAP *” AIR 
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PRESSURE 
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Fig. 2. Here is how in- 
strument supply system 
should be arranged if air 
supply of plant is ample. 


COOLING 
WATER Y 


DRAIN 





Where the Air Intake Is Indoors in a Heated Building 


filter. The standby compressor is recommended 
less usage is only occasional. If any of the air supply 
lines are run outdoors, a scaled down version of Fig. 1 


should be used. 


Here the dryer may be eliminated. Small capacity un- 


compressors are furnished mounted on a receiver tank. 
To this system must be added a cooler and filter with trap. 
Separate units may be employed or a condensing type 
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Fig. 3. Several changes 
will have to be made to 
supply system if air in- 
take is in heated building. 
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Equipment Selection 


Compressors of three types are used for instrument 
air: (1) oil-lubricated type, (2) carbon ring lubricated 
type, and (3) water-sealed rotary type. The drive may 
be electrical or steam turbine. 

The least expensive of these is the standard oil-lub- 
ricated compressor with electric motor drive. Oil, how- 
ever, cannot be prevented from entering the air stream. 
The amount of oil entrained in the air increases with 
overload and wear on the compressor. 

Once oil gets into the air stream, it cannot be re- 
moved entirely. The fine mist which escapes filtration 
eventually gums up instrument pilots and valve posi- 
tioners. This requires periodic routine maintenance on 
compressors and air pilots as well as cleaning of filters. 

The carbon ring lubricated compressor is more ex- 
pensive but uses no oil. This cuts down on instrument 
maintenance but the compressor rings must be inspected 
periodically to check for excessive wear and disintegra- 
tion. Particles of carbon from defective rings may plug 
up instrument restrictions and are difficult to clean out. 
This problem is minimized by the use of filters both on 
the primary air supply system and at the instruments. 


The water-sealed rotary compressor uses no oil or 
carbon rings but its cost is higher than the other types, 
and its output pressure is limited to about 70 psig. This 
type is preferred where maintenance crews are not staffed 
to cope with the problems mentioned above. Further- 
more it requires no aftercooler since the sealing water 
also acts to cool the air during compression. 


The aftercooler is simply a heat exchanger using water 
as a coolant. Cooling to about 15 F higher than available 
cooling water temperature is sufficient and economical. 
The more water dropped out in the aftercooler the less 
the load on the dryer. In small installations where there 
is no dryer, the aftercooler or condenser must cool the 
air below the lowest temperature in entire air system. 

In general, the aftercooler for a single stage compres- 
sor discharging at 100 psig or less requires surface area 
and cooling water for 100 scfm of air as shown in the 
following table. 


Cooling Water 
Temperature, Degrees F 50 60 70 80 90 


Cooling Surface, sq ft 15 16 17 20 23 
Cooling Water, gpm 3.6 4.0 4.5 5.2 6.0 
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The figures given in the table are for rough estimating 
purposes only. For a specific installation, follow recom- 
mendations of a heat exchanger manufacturer. 


The air receiver should be sized to hold a volume of 
air equal to 15 minutes maximum usage. Do not base 
the size on actual compressor capacity, because the 
compressor is deliberately oversized to prevent over- 
loading. It is advisable to specify an ASME coded vessel 
to avoid difficulty with local ordinances or insurance 
provisions. A safety valve, pressure gage and drain con- 
nection must be furnished. Gage glass connections are 
also advisable. 


Filters are essential when an air compressor of the 
oil-lubricated type is used, and should also be used with 
the other types of compressors. A porous stone type of 
filter medium is generally the best for oil removal. When 
oil is a problem, select filter recommended for oil removal. 

Filters must be provided in two or more units, piped 
in parallel, to allow cleaning of each without interruption 
of air supply. Solvent type filters are not recommended; 
although efficient in removing oil, they present the prob- 
lem of later removal of solvent picked up by air 


Dryers—The most commonly used type of dryer is 
that employing a solid desiccant, such as aluminum oxide 
or silica gel. These dryers are furnished with two or 
more desiccant chambers and automatic regeneration on 
a fixed time cycle basis. Regeneration may be accom- 
plished with steam, electric heating element, or recycling 
dry air. 

The regeneration cycle should be eight hours or more 
As the filter beds become contaminated and the gel be- 
comes granulated, use of the dryers can be continued 
by cutting down the time cycle. This is not possible if 
the cycle on which the dryers were designed is already 
at its minimum. No dryer which uses heat for regenera- 
tion should be operated on a cycle of less than two hours 

Dryers using recycled dry air for regeneration are 
sometimes desired because no heating medium is required 
However, 40 per cent of the dry air must be recycled 
for regeneration purposes on a cycle of approximately 
two minutes; this sometimes increases the necessary 
capacity of the compressor. Because of its extremely 
frequent regeneration, this type of dryer will give a dew 
point as low as minus 80 F. The dryers employing heat 
for regeneration are generally not furnished below a 
minus 40 F dew point. End 





Side and rear doors of trailer are 
opened when unit is running to pro- 
vide ventilation for diesel engine. 


H. E. Wheeler, Lockheed lineman, 
prepares to start 250-hp Buda diesel 
coupled to the generator for test run. 


P. D. Hill, Supervisor, 
left, and Joe Delany, 
Electrical Maintenance 
Foreman, discuss connec- 
tions to 12,000 volt line. 


Plant Engineered 


MOBILE 


GENERATORS 
FILL POWER GAPS 


By E. J. DOCEKAL, Plant Engineer 
Lockheed Aircraft Corporation, Marietta, Georgia. 
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ESIGNED and constructed by 

the Plant Engineering Depart- 
ment, two mobile generator units pro- 
vide insurance against production 
delays at Lockheed Aircraft Corpora- 
tion, Marietta, Georgia. Ready for 
emergencies on short notice, the units 
were built mainly from reclaimed ma- 
terials to reduce costs. 

Both trailer generating stations 
provide portable electric power serv- 
ice for any 110/208, 220, 440, 4160, 
or 12,000 volt requirements up to 
either 156 kva or 128 kw, depending 
upon the unit in use. The higher 
capacity unit is powered by a 250- 
hp Buda diesel engine which drives 
a 156 kva, 440-v, 3 phase generator 
The second unit is powered by a Wau- 
kesha diesel, driving a 125 kw, 60 
cycle, three phase generator. 

Both units employ the same basic 
circuitry in their design. Various 
voltages are obtained by stepping the 
generated 440 volts up to 2400 volts 
by means of transformers which feed 

2400 volt bus located in the for- 
ward part of the trailer. From this 
2400 volt bus, other transformers are 
used to obtain 110/208, 220, 4160 or 
12,000 volts. Any 440 volt require- 
ments are supplied directly from the 
generator. 

A 36-v battery is used for starting 
the diesel engine. Special wiring and 
a battery charger permit charging 
from normal electric service when 
the generator is not operating. Both 
units get a trial run each week to 


Inserting fused cutouts in 4160 volt line. Power is gen- 
erated at 440 volts and stepped down to 110/208 and 220 
volts or up to 4160 or 12,000 volts by these transformers. 
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make sure they will run when needed. 

Standard receptacles have been 
provided for quick hookup to any 
equipment needing power. Large 
cable reels, holding various sizes of 
cables, are bolted under the trailer 
for easy accessibility. A cabinet in- 
side the trailer holds many of the 
standard electrical items needed for 
repairs. In addition, four spray cans 
of ether are stored here for starting 
the diesel engine on cold days. 

Both units were built at a cost less 
than $50,000 or less than half the 
cost of equivalent new units. This 
economy was achieved by careful, 
selective shopping for component 
parts. The trailers were purchased 
from the used truck market, recon- 
ditioned by Plant Engineering, and 
then adapted to mobile generator re- 
quirements. The diesel generator 
units were almost as good as new 
after rework, yet cost half the price 
of new ones. 

Modification of both the trailers 
and their equipment was carried out 
under the supervision of J. H. De- 
lany, Foreman of Electrical Main- 
tenance, assisted by various members 
of the Plant Engineering Depart- 
ments. 

Either of the units can be placed 
in operation anywhere on the 1000- 
acre plant within 20 to 45 minutes 
after an emergency call has been re- 
ceived. Two men are all that are 
needed to operate the unit, check 
safety requirements and provide the 


desired power connections. Approx- 
imately 10 employees have been 
trained in emergency use of the 


equipment. 

Typical use of these mobile power 
plants, either one capable of supply- 
ing power and lights to a 150-home 
community, ranges from supplement- 
ary power supply to disaster work in 


adjoining communities. As an ex- 
ample, some time ago orders were 
given to speed up modifications of B- 
47 Stratojets. This step-up in produc- 
tion soon caused an overload on plant 
circuits and both mobile units were 
pressed into service to relieve the 
situation. 

Last year a heavy ice storm dis- 
rupted power lines serving commun- 
ities adjacent to Marietta. One of 
these, Smyrna, Georgia, two miles 
from the plant, acts as the nerve cen- 
ter for Civil Defense operations for 
the area. One of the mobile generators 
was pressed into service to keep the 
Civil Defense transmitter operational 
until normal power was restored. 

Failure of a feeder between the jet 
fuel farm and a sewage disposal plant 
suspended operations at the disposal 
plant. A mobile unit was hooked up 
in 30 minutes and kept the plant op- 
erating for 36 hours until repairs to 
the feeder were completed. When 
transformers supplying power to the 
forced draft blowers in the boiler 
room failed, the mobile units substi- 
tuted for two days while repairs 
were made to the transformers. End 


Requirements of 440 volt are taken directly from gener- 
ators. This bank of fused switches and quick disconnect 
plugs permit rapid connections to meet emergencies. 
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Fig. 1. General view of 
finished stock racks. Note 
4-in. channel base, welded 
to each upright, and slope 
of arms that hold stock. 


STORAGE RACKS 
from 


H-BEAM SCRAP 


“CRAP H-BEAMS salvaged from 
an unused overhead crane track, a 
cutting torch, and an idea resulted in 
some convenient, compact, and fully 
adjustable steel storage racks. They 
are being used for heavy bars and ex- 
trusions in the shops of the H. A. 
Seele Corporation, at Los Angeles, 
California. 

Some 8-ft uprights were torch-cut 
from the 6-in. wide flange shapes. 
Each upright face was drilled at in- 
tervals along the flange so that the 
stock-holding extension arm could be 
adjustable in height. A pair of 3-ft 
long, 4-in. channels were welded at 
the bottom of each upright to form 
a base as shown in Fig. 1. 

Next a number of 18-in. sections 
were cut from 8-in. H-beams. Stock- 
holding extension arms were cut from 
these sections, as shown in Fig. 2, by 
cutting diagonally across the web of 
the beam section. 

Outlining a small nub on the bot- 
tom of the web on each arm, to fit 
into the locating holes on the upright, 
the web section was cut back at a 
slight angle up to the flange. An elon- 
gated “C” cut was then made in the 
flange on the nub end, sized to fit over 
the flange on the 6-in.upright. 

Figure 3 shows how the stock-hold- 
ing extension arms are slipped down 
over the 6-in. upright from the top. 
The nub fits into the holes on the up- 
right to position the arm. A slight 
angle backcut on the web causes the 
arm to tilt upward at the outer end, 
thus keeping the stored bar stock in 
place on the arms. End 
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Fig. 2. Two stock-holding 
extension arms were cut 
from each 18-in. section of 
8-in. H-beams. Note the 
nubs which are left on to 
fit into holes on upright. 


Fig. 3. Elongated “C” cut 
into flange of arm slides 
down over upright from 
the top and is positioned 
by fitting nub on arm into 
hole in flange of upright. 
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CONSIDERATIONS FOR APPLYING 


VY’ 


NUCLEAR GAGES 


TO PROCESS CONTROL 





] UCLEAR GAGE measurement of densities and levels 

is steadily increasing in processing industries. In- 

formation on this subject has been collected by Philip 

E. Ohmart, President of The Ohmart Corporation, Cin- 

cinnati, Ohio, and is summarized to help you evaluate 

nuclear gage applications as possible solutions to a particu- 
lar problem. 

A typical nuclear gage consists of two major parts: 
the measuring assembly and amplifier/indicator. Within 
the measuring assembly are the components: a radio- 
active source, usually cesium 137 or cobalt 60, and the 
radiation detection cell. These are contained within 
castings, for clamping to the existing process pipe or 
mounting directly into the process line. The radiation 
source is enclosed in a lead shield and shutter combina- 
tion, allowing the radiation to pass only through the 
process pipe to the detector cell. This eliminates any 
radiation hazard to nearby workers. 

In operation, the radiation source is positioned on 
one side of the line. Opposite is mounted a detection 
cell. Radiation passing through the pipe and material in 
process is converted directly into electrical energy by the 
detection cell. Amount of radiation reaching the detec- 
tion cell is related to percentage of solids in the system. 
Through this, direct measurement of specific gravity or 
per cent of solids is obtained. 

In measuring product density, it is usually desired to 
start from a fixed reference point and amplify changes 
as much as possible. By this means, greater sensitivity 
and accuracy can be obtained. For instance, to measure 
and control per cent solids in a water-solids mixture over 
a range of O to 10 per cent, the low end of the meter 
scale should read zero per cent solids and the high end 
10 per cent. 

To set zero per cent measurement, the process line 
is filled with water and a m ter reading taken. Although 
the water and pipe stop some radioactive rays, the rest 
reach the detection cell. This energy is converted into 
an electrical signal and amplified to give a meter reading. 
When an opposite and equal electrical signal is fed into 
the amplifier, the two signals cancel one another and the 
meter reads zero. This is called zero suppression or com- 
pensation. In this example, when the meter is at zero, 
it equals water alone or zero per cent solids. 

The second, or high, reference point is determined by 
filling the pipe with slurry or mixture of 10 per cent 
solids, or a solution bearing a specific gravity equivalent 
to 10 per cent solids, and again measuring the radiation 
transmitted through the pipe and solution. Radiation is 
again transmitted, converted, amplified and the meter 
adjusted for full scale deflection by the gain control. This 
is the second or high reference point, 10 per cent solids. 

With this method, an instrument is calibrated for 
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In this measuring assembly, product flows from left 
through glass pipe, then out at right to packaging. 
Radiation source is mounted at lower end of § pipe; 
temperature regulated conversion cell at upper end. 


direct reading of per cent solids in a slurry over as narrow 
or as wide a range as desired. Differences as small as 
0.1 per cent solids or 0.0003 specific gravity units can be 
accurately determined 

Two different types of amplifiers are generally applied 
in nuclear gaging systems. An a-c vibrating capacitor unit 
is used for maximum sensitivity and long term stability 
Seldom is zero adjustment necessary. Combined with 
compensating cell zero suppression, the a-c amplifier pro- 
vides the highest possible stability and accuracy. 

Once in operation, the only adjustment normally re 
quired is a bi-monthly standardization to adjust for decay 
of the radiation source. The second type of gage uses a 
d-c amplifier with a single vacuum tube. This is used 
where requirements are less exacting and occasional elec 
trical zero checking can be tolerated 

Three factors must always be considered in choosing 
the proper gage for solution of a given density measure- 
ment and control problem. These are: range of solids to 
be measured, accuracy desired and size of process pipe 

A relationship exists between the size of the process 
pipe and the maximum sensitivity or minimum span that 
can be measured. The table gives this relationship 





Accuracy of Reading 
(specific gravity 
units) 


Minimum Span 
(specific gravity) 


Pipe Size 
(inches) 
+0.001 
+0.00075 
+0.0005 
+0.00035 
+0.0003 
+0.00025 


4 0.100 
6 0.075 
8 0.050 
10 0.035 
12 0.030 
14 0.025 





From this table, it is shown that as size of process 
pipe increases, the minimum span can be decreased. This 
results in increased sensitivity and narrower span of solids 
or gravity measurement. 

When the size of the existing process pipe limits the 
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APPLYING NUCLEAR GAGES 


minimum span, a special S-type transition section can be 
fitted into the process line. This expands the effectiv® size 
of the pipe at the measurement point obtaining maximum 
sensitivity. Fluid velocity is maintained and turbulence 
created to avoid buildup of undesirable material. 

For accuracy of calibration, a large number of samples 
should be taken to determine correlation with the nuclear 


Operator shows switch which cuts off automatic 
alarm; this rings and stops proportioning pumps 
if product is not up to standard. Recording 
chart, upper left, keeps check on the quality of 
the product. Amplifier is located below this chart. 


gage. Since any single sample may reflect large statistical 
variations from the mean or true value, a minimum of 10 
samples should be consecutively withdrawn. These should 
be evaluated individually and the degree of scatter de- 
termined. An average of these readings should be taken 
and compared with the scale reading. Sometimes, more 
than 10 samples are needed for proper calibration. 

Since manual sampling is difficult, metallic absorbers 
for calibration are used for subsequent standardization. 
These are inserted into a special fixture located between 
the detection cell and the pipe, with the pipe empty. 
Absorbers are unchanging fundamental units, compared 
to electrical signals, subject to drift and instability with 
time. Metallic absorbers also automatically compensate 
for pipe wear or buildup. End 





Foundry Sand Moisture Checked by Nuclear Method 


T WAS BELIEVED that a better 


the scaler interrupts the power to the 


level. Binding materials are then 
added to the sand in the muller 


method could be found of sam- 
pling foundry sand for moisture at 
xeneral Motors’ Danville, Ill., plant. 
The method formerly used, accord- 
ing to GM’s Engineering Journal, 
consisted of sampling the sand hourly 
and checking moisture content by 
comparing sand weight before and 
after drying. 

Two systems utilizing radioactive 
materials were investigated. Field 
tests indicated that one employing a 
source of fast neutrons and a detector 
sensitive to thermal neutrons only, 
had the greater possibility of success. 

The system that was installed con- 
sisted of two mullers located next to 
each other and controlled by the same 
operator. Sand for the mullers comes 
from the same storage bin and the 
moisture gage is used in sequence to 
control each muller. 

The weigh lorry is supported by a 
large scale. When 3200 Ib of sand 
is fed into the hopper, the electric 
feeder is shut off and the same relay 
starts the automatic operation of the 
moisture gage. The pointer on the 
computer and the electronic and 
mechanical counters of the nuclear 
scaler, are reset to zero. The scaler 
starts counting and the computer 
starts simultaneously, thereby turn- 
ing the indicator. When 100,000 neu- 
trons have been counted, a relay on 
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computer and the pointer indicates 
the moisture content of the sand. 
After the sand is dumped, a water 
valve is energized to bring the mois- 
ture content of the sand to the desiréd 


which, after a predetermined time, is 
dumped into an outgoing vibrator. 
An elevator and belt system carries 
sand to the casting line. End 
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Cutaway shows construction 


of this new packaged centrif- 
ugal refrigeration machine. 


INLET GUIDE VANES 


HEAT EXCHANGER ASSEMBLY 


Compact Packaged Chiller 
has 18,000 RPM Punch 


NEW hermetically-sealed centri- 
fugal refrigeration machine by 


American-Standard is reportedly half 
as big, half as heavy as any conven- 
tional unit. 

This packaged Tonrac is available 
in eight sizes from 50-ton to 100-ton 
refrigeration capacity. The complete 
unit is all piped and insulated requir- 
ing no auxiliary water piping, refrig- 
erant piping or control tubing on the 


job site. It will pass through a stand- 
ard 36-in. wide commercial doorway 

This compact design is possible be- 
cause of a 300-cycle motor that oper- 
ates at 18,000 rpm nominal speed on 
480 v, 3 phase current supplied from 
a separate motor-generator-exciter 
power unit. The power unit generator 
can be operated from any rotary 
prime mover as well as the conven- 
tional 60-cycle line current and need 


This miniaturized 18,000-rpm motor weighs less than 
1/10th as much as currently available commercial designs. 
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aot be located adjacent to the refrig- 
eration machine. 

In the 100-hp size, this motor 
weighs less than 1/10 as much as any 
conventional 60-cycle electrical motor 
of comparable capacity as commer- 
cially produced. The liquid-refriger- 
ant-cooled windings and bearings 
makes this possible and also elimi- 
nates the need of a separate oil cooler. 

Another major accomplishment 
claimed for the packaged design is the 
integral compressorless purge system 
The purge compressor is the most 
common source of service troubles in 
refrigeration machines. In this unit 
the pressure differential, which alwavs 
exists between condenser and cooler 
is utilized to exhaust foul gases from 
the condenser. This eliminates the 
need for the separate reciprocating 
compressor and associated trouble- 
some oil heater, separator, water coil 


etc. End 


Want More Information? 


For further details on this product 
and its application write “Tonrac” 
on one of the postage paid cards in 
this issue, or write to the Editor, 
Plant Engineering, 308 E. James St., 
Barrington, Illinois. 
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ARE ADJUSTABLE PITCH DRIVES 
CHEAPER THAN 
FIXED PITCH? 


Yes, in some cases. Here's how to find out 


By R. 1. McMASTERS, JR., Allis-Chalmers Mfg. Co., Detroit, Mich. 


OW OFTEN do you find it nec- 
essary to readjust the speed of 
driven equipment because of “on the 
job” design changes? This problem 
is frequently encountered in fan and 
blower applications. Variations in 
sheet metal work on ducts carrying 
air directly affect friction losses in 
the system and fan pressure required. 
Calculations for the volume and 
pressure of air to be supplied are 
often different from those demanded 
in actual installations. In addition, 
fans and blowers may deviate from 
performance curves used in design 
calculations. 

This problem is easily solved where 
provisions to throttle the discharge 
side of the fan have been built into 
the air supply system. Where these 
provisions have not been made, it 
may be necessary to adjust the speed 


Motor 


of the fan to secure desired operating 
performance. 

In centrifugal fan applications, 
volume varies directly with speed, 
pressure varies directly with the 
square of the speed, and horsepower 
varies directly with the cube of the 
speed. As speed is the common de- 
nominator, it is easy to change the 
operating characteristics by merely 
changing the speed. 

Where a fixed pitch drive is used 
this is normally accomplished by 
changing one of the sheaves. Usu- 
ally the smaller motor sheave is 
changed, because of its lower cost. 

With an adjustable speed drive, 
pitch diameter can be readily changed 
to regulate speed of the fan and 
achieve desired operating character- 
istics. In general, fan applications 
are figured with a 1.2 service factor 


Drive Fan 


Horsepower Catalog Number PD 


Difference 


and adjustable sheaves can ade- 
quately handle those applications 
using 1800-rpm motors up to and in- 
cluding 10 hp. 

In many cases, users automatically 
decide against adjustable sheaves as 
they believe them to be more expen- 
sive. This is not necessarily true. 
Many drives designed with adjust- 
able sheaves are less costly than a 
fixed pitch drive. This is borne out 
in a price comparison between fixed 
pitch and adjustable pitch drives, 
as shown in the table below. 

These tabulations are based solely 
on a comparison of the motor sheaves 
involved and assume constant motor 
speeds, fan sheave diameter and cen- 
ter distance. All the drives selected 
for this comparison use the smallest 
pitch diameter (PD) motor sheave 
that will safely handle the design 
horsepower of the drive and still de- 
velop the desired speed. In addition. 
when an adjustable sheave is com- 
pared to a fixed PD sheave, it has 
been selected to fall approximately 
in the mid-range of the adjustable 
sheave. 

In this comparison, the only differ- 
ence is in the motor sheaves involved. 
High-capacity belts are utilized where 
such use is warranted, to achieve the 
minimum PD of driver sheaves and 
the minimum number of grooves. 
Conditions selected for this compari- 
son are motor speed—1750 rpm, fan 
speed—1167 rpm. The resulting ra- 
tio, one and one half to one, was 
picked at random. End 


Per Cent Speed Adjustment 
Higher Lower 


Price 





Comparison of drives in 
one to 10 hp range shows 
adjustable pitch sheaves are 
less costly in some cases. 


Std. 
Adj. 


1A55 
1A55 


Std. 
Adj. 


TAP55 
TAP55 


1A55 
1A55 


Std. 
Adj. 


1B75 
1B75 


Std. 
Adj. 


Std. 
* Adj. 


1BP75 
1BP75 


Std. 2B75 ‘ 8.0 
**Adj. 2B75 . 8.0 
7.4 
5.8/7 


2BP75 
2BP75 


11.0 
9.4 


Std. 
* Adj. 


$1.25 less 


1.19 less 


1.08 less 


1.39 more 


1.55 more 


2.04 more 


2.60 more 


Average cost premium $0.58 for adjustable pitch drives. 





*Based on minimum PD of 6.3 


**Based on minimum PD of 5.3 
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HOW MUCH LIGHT DO WE REALLY NEED TO SEE QUICKLY AND EFFICIENT- 
LY? You can determine this in your own plant, using demonstration equip- 
ment available from major lamp manufacturers and power companies. 
These devices allow selection of various levels of illumination while view- 
ing small parts common to your particular operation. When you have 
selected a lighting level that provides easy seeing, measure the intensity. 
Don't be surprised if these tests indicate five to ten times the illumination 
level you are currently using. 


Quantity 
and Quality 
KEY DESIGN FACTORS 





FOR MODERN INDUSTRIAL LIGHTING 


EXTENSIVE TESTING WITH A WIDE RANGE OF PEOPLE has shown higher 
illumination levels are consistently chosen when ease of seeing is the only 
criterion. Intensive research, conducted in colleges and universities around 
the world, confirms these findings and has caused sharp upward revisions 
in recommended footcandle levels in America, England, Brazil, Denmark, 
Japan and Poland. 


You can obtain a copy of the recently released, 16 page, publication 
“Recommended Levels of Illumination” by writing to the Illuminating En- 
gineering Society, 1860 Broadway, New York 23, N. Y. enclosing 20 cents 
for each copy requested. In this publication, detailed minimum recom- 
mendations for a wide range of industrial tasks are presented to guide 
your planning for up-to-date industrial lighting installations. 


5 iperaag IS only one good reason 


why you should install better 
lighting in your plant: to secure a 
profitable return on the investment 
your company is making in plant 
facilities, machinery, equipment, in- 
ventory and the biggest item of all, 
the labor payroll. 

Lighting is provided for people. It 
has been said that 87 per cent of in- 
telligent communication is through 
sight. Smell, touch and sound ac- 
count for the balance. In a typical 
day, the eyes are used constantly to 
read orders and instructions, to set 
machine dials, operate correct push- 
buttons, check progress of the work 
and read meters, verniers, micro- 
meters and other quality control in 
struments. 

Good lighting makes seeing easier 
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for everyone. It can increase produc- 
tivity, decrease rejects, result in less 
eyestrain and improve morale. In ad- 
dition, more experienced older work- 
ers can maintain high productivity 
even though visual acuity may be 
declining. 

* Economically, modern industrial 
lighting may prove to be an attractive 
investment. In‘a.typical case, saving 
just six minutes per worker in an 
eight hour day pays for 200 fc of 
comfortable lighting. In an office area, 
100 fe costs about the same as the 





value of the time taken up by a ten 
minute coffee break 

There are two factors to be con 
sidered in lighting design. One of 
these is “quantity.” It is important 
to have a lighting level that will 
provide easy seeing. The second fac- 
tor, “quality,” is frequently over- 
looked in typical industrial areas. 
Lighting must promote easy seeing 
without excessive glare or brightness 
differences that interfere with visual 
comfort. 

Considering 


just “quantity” of 





By MORGAN CHRISTENSEN, Product Planning and Application 
General Electric Company, Nela Park, Cleveland, Ohio 
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QUANTITY AND QUALITY 





light required, illumination levels 
should be keyed to the tasks per- 
formed in the area. Fifty footcandles 
is the amount most of us should have 
to read this magazine page comfort- 
ably. To maintain this level of see- 
ing, six times that amount or 300 fc 
would be required for the medium 
grade assembly tasks. Seventy times 
this amount, or 3500 fc, would be 
needed in precision diemaking to 
maintain the same level of vision used 
in reading this magazine. 

Obviously it is not practical to 
supply 3500 fc of lighting in an en- 
tire diemaking area, but an under- 
standing of these visual ratios will 
point out the relatively low visibility 
we provide for some of our highest 
paid employees. 

To provide “quality” in a lighting 
system, we must do three things. 
Fixtures must be well shielded to pre- 
vent direct, uncontrolled glare. Lou- 
vers and center V’s that shield lamps 
down to 35 degrees below horizontal 
are usually adequate. 

Secondly, fixtures with 25 to 40 per 
cent uplight can significantly improve 
the “quality” of lighting in an area. 
Uplight relieves brightness contrasts 
between the bright fixture and the 
relatively dark ceiling. 

The final items for a completely 
comfortable visual environment are 
light colored walls, floors and ceilings. 
These reflecting surfaces are part of 
the lighting system and lighter colors 
make rooms feel larger and more 
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Fig. 3. Three separate lighting systems provide 600 fc for this 
coil winding operation. About 200 fc is supplied by each system. 


comfortable. Machinery and floors 
should also be finished in light colors 
to provide a visually comfortable 
task-to-background brightness con- 
trast. 

When we combine “quantity” and 
“quality” in our lighting designs we 
have improved the probability of 
efficient utilization of profit producing 
men and machines. In the following 
typical examples of modern industrial 
lighting, note particularly the appli- 
cation of both “quantity” and “qual- 
ity” to create comfortable working 
areas. 

Complex meter assembly at the 
Hickok Electrical Instrument Com- 
pany, Cleveland, Ohio, is performed 
under a luminous-type ceiling which 
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provides 250 fe of well diffused light 
on the work, Fig. 1. The low bright 
ness ceiling provides good visibility, 
particularly when working with shiny 
instrument parts. The room is air 
conditioned and kept under positive 
air pressure to prevent dust infiltra- 
tion. Light walls and benches contrib- 
ute to the comfortable surrounding. 

Another example of critical visual 
work is the meter assembly area in 
the Assembly Products plant, Ches- 
terland, Ohio, Fig. 2. In this applica- 
tion, rows of eight foot fixtures are 
mounted 7 ft, 6 in. above the floor on 
7-ft centers to provide 250 fc. Note 
workers are oriented to look at the 
long axis of the fixtures. The deep 
center V effectively shields the lamps 
to prevent glare. This system would 
require louvers if workers were seated 
to view the fixtures along their 
length. 

Three separate lighting systems are 
combined to provide 600 fc on the 
work in the coil winding operation 
at DeLuxe Coils, Inc., Wabash, In- 
diana, Fig. 3. About 200 fc each is 
provided by the general lighting sys- 
tem, the supplementary lighting sys- 
tem mounted over the tables and by 
the illuminated magnifiers. 

Fixtures are tipped 20 degrees in 
a new installation at Charmeuse Ho- 
siery, Asheville, North Carolina, to 





Fig. 2. Fixtures provide 250 fc for 
assembly operation. Center V’s in 
fixtures shield lamps, reducing glare. 














Fig. 4. Fixtures are tipped 20 degrees to throw a flood of Fig. 5. In this composing room, 14 rows of eight-foot 
light over workers’ shoulders into the knitting machines. lamps mounted above a plastic louver provide 300 fc. 


throw a flood of light over the work- 
ers’ shoulders into the hosiery knitting 
machines, Fig. 4. Mounted eight feet 
above the floor, the system provides 
200 fc. Average daily output per 
worker is now claimed to be 24 dozen 
pairs, which is four dozen pairs above 
the daily output of the best workers 
under the older lighting system. 


In the composing room at Uarco, 


Cleveland, Ohio, 14 rows of eight foot 
lamps provide 300 fc, Fig. 5. Lamps 
are mounted on two-foot centers, one 
foot above the plastic eggcrate lou- 
ver. Finished ceiling height is 12%- 
ft in this 35-ft by 38-ft area. Pre- 
vious system produced around 40 fc, 
requiring the use of supplementary 
lighting over the composing tables. 

Adapting techniques applied to 
lighting demonstration equipment, 
some inspection booths at B. F. Good- 
rich Company, Akron, Ohio provide 
up to 1000 fc for inspection of hy- 
draulic brake cylinder cups, Fig. 6. 
Eight, 96 in. 1500 ma, cool white 
lamps are positioned above adjustable 
louvers to permit operator control of 
lighting level. 

Four continuous rows of fixtures 
on 12-ft spacing, were mounted 13 
ft, 6 in. above the floor at the General 
Iron & Metal Corporation, Chicago, 
Illinois, to produce 200 fc, Fig. 7. 
This installation was made to speed 
up production and reduce complaints 
on poorly sorted scrap. Sorting is 
easier under the new lighting because 
of the color discrimination necessary 
to sort out various percentages of 
copper in brass. End 
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Fig. 6. Inspection booths provide up to 1000 fc for inspection of small molded 
rubber products. Eight, 96 in., 1500 ma lamps are installed in the housing. 


Fig. 7. Four continuous rows of fixtures on 12-ft spacing were mounted 
13 ft, 6 in. above the floor, to provide 200 fc in scrap metal sorting area. 


127 





B. General Work—PART IV, CARPENTRY, MILLWORK, HARDWARE, DOORS 





CONSTRUCTION SPECIFICATIONS 


By R. E. WALLIN, Chief Engineer, Construction, Plant Engineering Dept., Joseph T. Ryerson & Son, Inc. 


CARPENTRY — MILLWORK 
HARDWARE 


SCOPE. Under this subtitle, the architect generally out- 
lines the work included. To illustrate, the specifications 
might read: Carpentry, millwork, and hardware here- 
under shall include the following work for the plant 
building—wood cant strips for roof, wood man doors, 
and plywood winter closures for wall louvers; and the 
following work for the office building—wood windows 
and door frames, storm vestibule enclosure, wood cant 
strips and members for roof curb, wood joists, plywood 
blocking and nailers, wood cabinets in conference room 
and in recreation room, wood doors and air relief grilles, 
wood handrails for stairs, and all hardware, caulking, 
steel sash, and pressed steel frames. All finished wood 
parts shall be of first-quality millwork and made of 
seasoned and dry materials. 


WOOD WINDOWS. Wood windows should be installed 
complete with sills and trim. Sash is generally specified 
as made of clear Idaho white pine. The parts of the 
frames and the inside trim around the frames can then 
be made of clear Ponderosa pine. Stools can be made of 
white birch or of marble. 

All wood members, except interior trim, must be treated 
on all surfaces (front and back) with a wood preservative 
in two full coats. Trimmed edges of fitted sash should 
be treated after fitting. 

Sash must always be accurately fitted and adjusted 
and all hardware properly installed. 


DOOR FRAME AND STORM VESTIBULE. In our typ- 
ical building, we ask the contractor to provide a wood 
frame and door for a doorway in one of the outside walls 
and a storm vestibule outside of this doorway, as detailed. 
The frame and door to be made of clear Ponderosa pine 
and treated with a preservative. The frame to be securely 
fastened in place using concealed wood jamb blocks. 

The door in the storm vestibule to be a stock design, 
1}-in. thick combination storm and screen door, having 
two horizontal lower panels. Screening to be of aluminum 
wire. 





Fig. 1. Carpentry in industrial plants takes many forms; 
here, workman lays plywood floor plates over metal joints. 
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All rough and structural framing of the vestibule was 
specified as No. 1 fir. Posts to be selected structural 
grade Douglas fir. Windows to be Idaho white pine and 
all trim to be of Ponderosa pine treated with two “applied 
at the mill” coats of preservative, retouched after trim- 
ming for fitting. 

All the work must be accurately fitted and properly 
equipped with rough and finish hardware. 


WOOD PLATES—NAILERS. Contractor should be asked 
to furnish and install continuous nailers, generally of 
No. 1 fir of sizes shown on the drawings and treated 
with two coats of wood preservative, as specified for 
wood frames. 


CANT STRIPS. Continuous wood strips to form roofing 
cants as shown on plans should be provided to form 
slanting surfaces for turning up roofing onto vertical 
walls. 

These strips are often made of halves of No. 1 fir timber, 
ripped on the diagonal line of the section, treated with 
two coats of preservative before installation. Architects 
also specify cants made of insulation material and of 
poured and formed lightweight aggregate concrete. 


WOOD DOORS. In our typical building, wood doors 
were provided for all door openings where shown on 





the drawings (except the outer doors in the front en- 
trance, doors in metal partitions and toilet room com- 
partments, and any other doors which are to be of metal 
and supplied under other branches of the work). 

The doors must be first-quality millwork, without 
warp, and each accurately fitted into their respective 
frames. 


MIRRORS. On a small job such as the one we discuss 
herein, it is often customary for the carpenter-contractor 
to provide and install mirrors and stainless steel shelves 
over the lavatories, “slip” mirrors in office washrooms, 
makeup mirrors and mirrors in plant washrooms, all as 


shown on plans. 

The mirrors should be polished mirror quality plate 
glass. The backs to be covered with a heavy coat of 
electro-plated copper over a film of silver. This surface 
should then be given a coat of pure shellac, followed 
by an application of special mirror-backing paint. Edges 
must be painted black. Good frames can be made of 
plain pattern, satin finished stainless steel, with Masonite 
backs, fastened to walls with approved clips. 


CAULKING. “Caulking,” under carpentry generally, is 
meant to include joints between door, window, and other 
frames, and exterior masonry and wherever is it re- 
quired as part of this contractor’s work. 

Caulking does not include any caulking between parts 
of any trade where caulking is specifically covered under 
such other trade’s heading. 

The jambs, heads, and sills of door frames and win- 
dow frames must be neatly and tightly caulked with 
caulking compound, applied with a pressure gun where 
they meet masonry and/or stone to completely fill the 
cracks and to make an even, continuous fillet with a 
slightly concave surface. 

Frames and masonry must be cleaned, dusted, and 
dry before caulking is applied. Any excess caulking ma- 
terials on faces of frame members or masonry are to 
be removed. 


CASES. In our typical building there are stationery cases 
in the office conference room and in certain storerooms. 
These cases to be mill-made of first-quality, as detailed 
on the plans and installed with complete hardware. 


There were also cabinets in the recreation room kitchen 
recess. These were called for as of stock manufacture, 
selected by the owner, and installed with a stainless steel 
facing sheet over uncovered wall areas between cabinets, 
all as shown on the plans. 


HANDRAILS. The handrails in the stairways are best 
when made of laminated birch as detailed on the plans 
Brackets are generally furnished by the miscellaneous 
iron contractor as part of his stair and railing require- 
ments. 


HARDWARE. All rough and finish hardware for wood 
doors, windows, and other wood parts are to be furnished 
and installed under this branch of the work. 

Hardware and its installation for stainless steel doors, 
doors in metal partitions, gates in railings, and doors in 
toilet compartments are furnished and installed under 
these other branches of work. 

As a rule, finish hardware, such as locksets, latchsets, 
butts, door closers, push plates, pulls, door bumpers, 
sash lifts, sash locks, stop screws, and washers are selected 
by the architect and/or the owner. It is customary to 
ask the contractor to set up a fixed lump sum price for the 
purchase of this finish hardware, with the provision that 
should that selected cost more or less than the stipulated 
amount, the difference in cost will be adjusted up or down 
as required. 

Stainless steel kickplates and oval head screws for same, 
painted black steel guard plates with screws for same, 
and other hardware, such as bolts, nails, spikes, sash 
balances, weather stripping, thresholds, mirrors, shelves 
paperholders, etc., are to be furnished, installed, and 
paid for by the contractor as part of his contract. 

It is most important that all hardware be neatly and 


Fig. 3, above. Exterior construction work, such as this 
roofing job on bowstring trusses, calls for carpentry skill. 


Fig. 2, left. Interior work for carpenters is shown in this 
photo of furring: strips and insulation in cOmputer room. 
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CONSTRUCTION 
SPECIFICATIONS 


securely installed and accurately fitted. Trim members 
should not be installed until after painting and other 
finishing is completed. 


STEEL SASH. In our typical building, this contractor 
is to furnish and install any required steel sash; on 
other jobs it may be some other contractor. 


PRESSED STEEL FRAMES. Metal frames are gener- 
ally also furnished by this contractor. Good frames are 
made of No. 16 gage sheet metal, formed to specified 
detail, with frame, casing, and stop members formed 
in one piece. Jamb sill and head joint openings should 
be mitered and welded and ground smooth on exposed 
sides. 

It is important that door frames be provided with 
standard adjustable anchors, not less than three on each 
jamb, and with removable bottom spreaders, 

Metal window sash should be provided with remov- 
able, formed, steel, glazing stops, held to the framing 
with oval head countersunk brass screws. 

Door frames and doors should be provided with 
cutouts and reinforcements for butts, strikes, closers, 
etc., to suit hardware templates provided by the hardware 
dealer. 

Frames must be accurately set, in line and plumb, 
and held well braced until built in. 


CONCRETE FORMWORK. Formwork for concrete con- 
struction has been covered earlier under the heading 
“Concrete Work.” This work as a rule is done by car- 
penters who are on the “Concrete Work” contractor’s 
payroll and not on the carpenter-contractor’s payroll. 


STAINLESS STEEL DOORS AND FRAME 


For main entrance doorways, there are many kinds 
of materials and construction, such as wood, painted 
steel, bronze, aluminum, stainless steel, and all glass; 
constructed solid, of cast or formed shapes; and cladding 
over cores of one kind or another. We prefer stainless 
for a long life, low maintenance cost job. 


SCOPE. For our typical building we would outline under 
this heading that the stainless steel doors and frame for 
same are for the front entrance and that work is to be 
done as detailed on the drawings and as specified in the 
following sections. 


MATERIALS. Generally, the exposed finished portions 
of both the frame and doors are of No. 302, satin finish, 
stainless steel, formed to the required shapes detailed on 
the drawings. For formed members, it is a good idea to 
use No. 14 gage for doors and No. 16 gage for jambs, 
heads, and transom bar sills. Flat casing members should 
be of solid, stainless flats. Glass stops for doors are some- 
times milled to profiles rather than specified as square 
or flat bars. 

The hidden subframe members which give strength to 
the assembly should be of hot-rolled structural steel 
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Fig. 4. Author’s “typical building” features stainless steel 
entry doors. Materials, workmanship need specification. 


Shapes and must have protection of a shop coat of red 
lead paint, retouched as needed during construction and 
before the finish members are installed to cover it. 

All hardware for the doors is to be furnished and in- 
stalled under this branch of the work. This includes floor 
hinges, grooved threshold, intermediate pivots, dead locks, 
top and bottom bolts, pull bars and push bars of approved 
design, all in stainless steel. 

Meeting stiles of doors should have adjustable astra- 
gals, chrome-plated. 

Glass stops, moldings, and casings should be attached 
with oval head, countersunk stainless steel screws. Glass 
generally is installed under the heading “Glazing.” 


SHOP DETAILS. Contractor should always be asked to 
prepare complete shop drawings and submit them for 
approval before starting any fabrication. 


WORKMANSHIP. It is important that all members be 
accurately made, tightly fitted, and securely fastened. 
Care must be taken so that stainless steel is not scratched 
or otherwise marred and temporary paper or cloth mask- 
ing should be applied and maintained until the building 
is completed. All shims, fillers, screws, bolts, etc., as 
required for complete shop fabrication and installation 
must be included. 


INSTALLATION. The frames and threshoids must be 
securely anchored in place, using bolts and expansion 
shells for masonry and bolts in steel. End, Part IV 





In the next phase of the specifications series, the author 
details the writing of construction specifications for gen- 
eral sheet metal work, roofing and insulation. 
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AIPE 
Installs New Officers 
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NOTHER MILESTONE in the 

history of the American Institute 
of Plant Engineers was passed on June 
12, in Boston, Massachusetts. At a 
dinner held on the MIT campus, 
Gerald W. Austin, of Gulf Atlantic 
Warehouse Company, Houston, Tex- 
as, was installed as the seventh pres- 
ident of the Institute. Presenting the 
gavel emblematic of the office was 
retiring president Fred G. Fryberger, 
Food Machinery and Chemical Corp., 
Baltimore, Maryland. Hosts at the 
dinner were the several chapters of 
the Institute’s Region 8. 

Vice president of the Institute for 
the 1961-62 year is Joseph Jacques, 
Lakeside Laboratories, Milwaukee, 
Wisconsin; secretary for the coming 
year will be John E. Lockhart, Gen- 
eral Electric Co., Cincinnati, Ohio; 
the new treasurer Chester E. Burns, 
A. B. Dick Co., Niles, Illinois. 

Recognizing the service of one of 
the long-time members of the “official 
family,” the Institute presented re- 
tiring treasurer Leo J. Monty, Artisan 
Metal Products, Waltham, Mass., 
with an engraved desk set. 

PLANT ENGINEERING was repre- 
sented at the dinner by Construction 
Editor Andy Anderson, who present- 
ed retiring president Fred Fryberger 
with a gavel in recognition of his 
service to AIPE. This is an annual 
presentation by our magazine. End 
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Retiring president Fryberger, center, presents gavel to incoming president 
Austin. Other new officers, | to r: Joe Jacques, John Lockhart, Chester Burns. 


Seventy-five plant engineers 
and guests gathered at Bos- 
ton’s MIT Faculty Club to 
attend Installation dinner. 


Fred Fryberger, retiring 
AIPE president, right, re- 
ceives souvenir gavel pre- 
sented by Andy Anderson. 





CHANGE NOW TO 
ALUMINUM 


AND SAVE 


THE DIFFERENCE 


Make the switch from copper to 
Rome’s aluminum type RHW 
building wire and see how you 
save on every installation 


Take a look at the table. It’s aconvincing story. Installing aluminum wire rather 
than copper can make a big difference in your profits. Because, for every job, 
Rome aluminum Type RHW braided building wire costs less than the equivalent 
in copper. How great the savings on any given installation depends, naturally, 
on size and amount of wire used. But, as the table shows, there is extra profit for 
you in every foot of aluminum wire you use. There’s another big advantage to 
aluminum, too. It’s lightweight. For example, 1000 feet of 1/0 AWG aluminum 
Type RHW weighs 147 pounds less than the equivalent in copper. Those are pounds 
you never have to load, unload, and carry to an installation site. Look at the 
dollar facts. Look at the ease of handling. Changing to aluminum makes dollars 
and sense. Get the full story from your nearby Rome distributor. Or write to 
Rome Cable Division of Aleoa, Dept. 5-81, Rome, New York. 


Rome aluminum Type RHW Braided Building Wire is general purpose wir- 
ing recommended for lighting and power circuits in residential and 
commercial construction, and industrial plants where voltage rating does 
not exceed 600 volts. May be installed in moist locations, in raceway 
systems, conduit or ducts, or in air. It is approved by Underwriters’ 
Laboratories as Type RHW for operation at 75°C conductor temperature 
in wet or dry locations 
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ROME CABLE 


Diviston 
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ROME TYPE RHW BRAIDED BUILDING WIRE 


U/L Listed for 75°C wet or dry—600 voits 


COPPER ALUMINUM SAVINGS 


STRANDS LIST PRICE DOLLARS yoy 





SIZE STRANDS’ LIST PRICE SiZé 


6 7 77.60 4 7 %63.40 %4.20 18% 


2 7 155.40 1/0 19 117.00 38.40 24% 
1/0 19 477.80 300MCM 19 350.00 127.80 26% 


500 MCM 37 1098.30 750MCM 61 814.00 284.30 25% 


PENNSYLVANIA 
UNIT SUBSTATIONS 
..A PRODUCT OF 


togetherness 


* tested together. y..: 


assurance of quality and dependability of 
performance in Pennsylvania Secondary 
Unit Substations comes from coordinated, 
centralized quality control which begins 
with meterials specification and ends with 
your satisfaction. 


Pennsylvania unit substations are engi- 
neered and built at one modern, central- 
ized facility devoted exclusively to this 
product line. Thus there is no division of 
responsibility for substation components. 


The foundation of dependability is built 
up by coordinated testing and inspection 
of parts and subassemblies at each step in 
manufacture. Pennsylvania’s engineering, 
production, testing and research depart- 
ments, working together, give you this 
assurance of dependability. 





Detailed engineering and application data 
are included in our handbook No. PSG-559. 
Write Unit Substation Department, Penn- 
sylvania Transformer Division, McGraw- 
Edison Company, Canonsburg, Pa. 


developed 
engineered 


= together 
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Descale equipment quickly, safely, 
—without dismantling! 


BEFORE—This condenser was badly clogged with hard-water AFTER—It was easily cleaned without dismantling by circulating 
scale. Mechanical cleaning of the tubes would have been difficult, a water solution of a sulfamic acid-based cleaner for an hour. 


time-consuming and costly. To use hydrochloric acid would pose Short downtime, no danger to equipment and complete safety 


danger to nearby equipment and personnel. for personnel! 


Use a dry-acid cleaner based 
on Du Pont Sulfamic Acid 


They're effective. Dry-acid cleaners dissolve most water-side deposits 
found in condensers, boilers, compressor jackets, heat exchangers, etc. 
Yet they're much less corrosive to metal than hydrochloric-acid cleaners. 


They're easy, safe. Just dissolve the solid cleaner in water and circu- 
late through the equipment. No danger of broken carboys, spilled liquids 


or toxic fumes —glasses and gloves are the only protective clothing needed! Horizontal and vertical condensers, stills, com- 


! oe ; pressors, etc., are readily and economically de- 
They're economical, fast. | lb. of dry cleaner does the job of 1.3 lb. of scaled in place with cleaners based on Du Pont 
28% hydrochloric acid—you save on shipping, handling, storage and Sulfamic Acid. Plant personnel do the job with 


downtime (because there’s no dismantling). a minimum of equipment 


Ask your water-treatment company’s tech- 
a2 k your wan ; sierwanert — any 8 tec | ». 1. du Pont de Nemours & Co. (Ine 
nical representative about dry-acid cleaners: Industrial and Biochemicals Department, N-2545PE. 
chances are, he can supply you. Or send the | W ilmington 98, Delaware. 
coupon for booklet and names of formulators | = 
: " -ase se "Desc »’ b Bt “s oO ors ofle , " 2rs 
offering dry-acid cleaners based on Du Pont | ease send your “Descale” booklet and names of formulators offering cleaner 
Sulfamie Acid. ; 
| 
| 
| 
| 


based on sulfamic acid. 
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Here is the tool that 
permanently anchors 
a 2x 4 to concrete 
with less than ten taps 
of a hammer. Without 
drilling or plugging. 


It’s called 


It does plenty of other fastening jobs too. 
Junction boxes, conduit clips, gutters. 
Heaters, signs, Wiremold. Using Shure- 
Set you can attach almost anything to 
concrete and other masonry materials, 
And you do it rapidly. 
How is it possible? A special steel fastener 
is inserted at one end of Shure-Set, your 
hammer blow is directed against the large 
movable anvil at the other end. The easy- 
to-hit anvii concentrates the force of the 
hammer blow onto the fastener, but within 
the confines of Shure-Set’s precision bore. 
The fastener can’t waver or skew off. Every 
swing of the hammer drives it straight and 
true into the concrete. (Note: powder 
charges are not used in this tool.) 
And Shure-Set’s austempered steel fas- 
teners never bend or break. Austemper- 
ing has given them the ideal metallur- 
gical properties for penetrating hard 
construction materials (it’s the same 


4 Shure-Set. 


heat treatment we give our powder- 
driven fasteners). These steel drive pins 
(“nails”) and threaded studs make a 
strong, permanent, compressive bond to 
concrete. For a light-duty fastening, you 
won't find anything stronger. 
And for the few cases — such as tile or 
glazed brick—where “tap-and-turn” work 
is unavoidable, a drill holder attachment 
_is provided for converting Shure-Set into 
a superior masonry drill. Still another 
attachment fits it for use in fastening sheet 
metal to sheet metal. 
Shure-Set is on its way to becoming a tool 
box standard because of its immense ver- 
satility. And because it pays for itself by 
saving time. Usually on the very first job. 
It also saves a lot of (put your own price on 
it) perspiration. 
To find out where to buy Shure-Set nearest 
you, look under TOOLS in the 
Yellow Pages of your directory. 


294-H winchester Ave., New Haven 4,Conn. WINCHESTER-WESTERN DIVISION Slin 
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Pumps... 2s 
hydraulic lay | 
oil... 


and profits 


Faulty hydraulic pumps cut production. Rust, varnish 
and sludge interfere with precise control—in many cases 
bring a production line to a dead stop and whittle 
profits. Special inhibitors in Sinclair Duro Hydraulic 
Oils have earned the reputation for protection against 
varnish and sludge. Furthermore, Duro's rust inhibitor 
has a preferential metal-wetting action that forms a 
tough barrier against water penetration. Next time 
management asks how you've cut costs, tell them you've 


switched to Sinclair Duro...and show them the results. 














Call your Sinclair Representative 


. 

> 

. 

. 
for further information, or write = 
for free literature to Sinclair Refining . 
Company, Technical Service Division, Ms 
600 Fifth Avenue, New York 20, N. Y . 

Duro Hyd lic Oil 
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GET THE “EXTRA SERVICES” and 
save your precious time by calling your 
local Moline Chain distributor when you 
need chain for conveying, elevating and 
power transmission. 

four Moline Chain distributor offers 
much more than just a source of supply. 
His is a “local service business”—and he 
has the engineering experience and 
know-how to help solve your problems. 


You get MORE when you... 





call your Moline Chain Distributor 


He has also a crew of technical men— 
machinists, gear cutters, installation and 
maintenance men—to give you special 
service. And he carries a tremendous 
stock—as many as 7000 items—virtually 
any item needed for efficient power 
transmission. 

You can depend upon fast service too, 
so call your Moline Chain distributor 


today! 


Combination 
chain 


Pintle 
chain 


Moline Chains 


for 
Leaders for conveying, elevating and power transmission 
UD ai " MOLINE MALLEABLE IRON CO., St. Charles, Illinois 
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Specializing 
in the manufacture 


of chains 
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BUTLER BUILDINGS GIVE YOU 


BAKERS DOZEN VALUE 


FOR YOUR BUILDING DOLLAR 


@eesescooaoooooose ooosoeeocoe eos eens 


PRE-ENGINEERING. Designing a Butler building is simply a 
matter of selecting the correct, pre-engineered components. 
Routine engineering is eliminated ... saving your engineers’ 


and executives’ time. Saving you money. 
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FACTORY FABRICATION. 
Automatic welding, shearing 
and gang punching are done 
to precise specifications— 
under rigid quolity control 
The result is a beautiful 
building . . . an end product 
that is better in every detail. 


eeeeeaeeeseseseess © 


| SPEEDY CONSTRUCTION. 
Erection is so simple, Butler 
buildings go up weeks, even 
months faster. You're in your 
new building sooner, doing 
business sooner. You save 
time and construction cost, 

| without sacrificing quality. 








MORE OF YOUR WANTS, 
NEEDS, LIKES. There are 6 
structural systems, 7 design 
loads, 4 bay lengths, 6 side- 
wall heights. You get the size 
building you want. And you 
get the type of building you 
want. No compromises. 


er II 


\ 


= 


TWENTY-YEAR ROOF GUAR- 
ANTEE. You can have a pre- 
= ferred aluminum roof of such 
A Pa, job tested superiority that 


Butler is now able to offer a 
es 


under no maintenance obli- 
gation. This guarantee is a 
Butler exclusive. 
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TENACIOUS FASTENERS. Ex- 
perts agree, there is no such 
thing as a quality metal 
building without quality fas- 
teners to keep it weather- 
tight. That's why Butler uses 
costly, self-clinching rivets— 
machine driven to grip with 
1,400 Ibs. pressure. 
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BUTLERIB® WALL PANEL. The 
finest single-ply wall cover- 
ing made—so outstanding it 
is used in Butler's 20-yeor 
gvoronteed roofs. It is fac- 
tory color-finished outside 
and inside. It can be field 
insulated. 


BUTLER MONOPANL® A 
beautiful, three-ply, factory- 
finished, factory-insulated 
wall panel. Outside, bold, 
vertical fluting imparts strong 
shadow lines. Inside surface 
is smooth. No visible exterior 
fasteners. No caviking ever. 


e*eeeoeeeees 


BUTLER MODULAR WALL. The 
ultimate in wall systems, yet 
the lowest-cost material in 
its field. A four-ply “sand- 
wich” prefinished outside 
and in, factory insulated, too. 
Built-in doors and windows. 
Erection is simple and fast. 
The appearance—elegant. 
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INTEGRAL ALUMINUM SASH 
in all three wall systems. The 
smooth, satiny look of 
maintenance-free aluminum. 
The smooth fit of factory- 
fabricated components. 
There’s no sloppy field-cut, 
field-installed flashing. 


NEW TRIM. New gable and 
eave trim gives Butler build- 
ings o crisp, finished look— 
beautiful contemporary lines. 
This new trim has a pleasing, 
two-tone finish that harmo- 
nizes with any color, any col- 
lateral material. 


NEW BUTLER-TONE™ 
COLOR. Doubly desirable be- 
cause it protects as it beauti- 
fies. Flat metal is galvanized, 
cleaned, then given o bond- 
erizing treatment, then roll 
coated with a thermo setting 
plastic finish. 8 outside col- 
ors. Off-white inside. 
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FINANCING. Your Butler 
Builder will be glod to help 
you arrange financing. Ask 
him about the Butler Byild- 
ing finance plan, 


20-year guarantee. You're 
®eeaeoeeeveeeeaeeeee ee eeeveeeeeeoeeeeseeesoeeseeeceeee eee 8 e 8 


Do you have any other questions? Phone your Butler Builder for the full story. He's listed in 
the Yellow Pages under “Buildings” or “Steel Buildings.” Or write direct. 


; BUTLER MANUFACTURING COMPANY 
7529 EAST 13TH STREET, KANSAS CITY 26, MISSOURI 


. 
RiCatina Me 


Manufacturers of Metal Buildings * Plastic Panels * Equipment for Farming, Transportation, Bulk Storage, Outdoor Advertising » Contract Manufacturing 
Sales Offices in Los Angeles and Richmond, Calif. * Houston, Tex. © Birmingham, Ala, * Kansas City, Mo. * Minneapolis, Minn. * Chicago, lil, 
Detroit, Mich. * Cleveland, Ohio * New York City and Syracuse, N. Y. * Washington, D.C. * Burlington, Ontario, Canada 
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HERE ARE 3 COMMON LINE DESIGN PROBLEMS 
CHIKSAN SWIVEL JOINTS CAN HELP YOU SOLVE 





L Shorten hose radii, 
reduce torsional stress. 


Flexible head on this lens grinder 
is hydraulically powered. Joints 
shorten required hose lengths. 
Hose would otherwise need 
suspension to keep out of way. 


Studied consideration will 
quickly show that Chiksan swivel 
joints have numerous applica- 
tions. Whenever you have a pip- 
ing situation where movement is 
required, the benefits of swivel 
joints should be weighed. As 
illustrated above, Chiksan swivel 
joints have great versatility. 


“a 





2 Predetermined flex 
of piping between two or 
more points. 


Pressure testing of pipe is 
nearly automatic as hydraulically 
driven supply heads close on 
pipe ends. Dog-leg jointed pipe 
moves back and forth 
continuously, safely. 


They give added life and adapta- 
bility to rubber hose. They give 
metal lines a rubber-like flexi- 
bility. They help relieve stresses 
imposed by expansion, vibration 
or misalignment. Chiksan swivel 
joints, with their full 360° rota- 
tion and high service life, quickly 
pay for themselves by minimiz- 
ing hose failures, eliminating 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 





3 Achieve maximum safety 
of flexible high pressure, 
temperature lines. 


Abrupily rising 
in pressure from 
~ Oto 2000 
Ss pounds, 
hydraulic fluid 
serving plastic 
injection molding 
machine is carried 
flexibly and with 
greater safety in Chiksan 
high pressure joints. 


costly line failures, fluid loss and 
downtime. Chiksan swivel joints 
have a wide range of pressure 
and temperature ratings to meet 
most industrial applications. 
There is a nearby experienced 
representative who will call, ana- 
lyze your requirement and make 
specific recommendations. Write 
today for his name, 


>, ee MIA SAM concen. 330 NORTH BREA BLVD., BREA, CALIFORNIA 


Please send me a copy of your catalog and the name of your nearest representative. 


Name—— 


Oe 


I —————— 


CHIKSAN COMPANY—General Offices: Brea, California - 
Offices and Representatives in Principal Cities of the World 


140 





— Company 
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State 
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ADVANCED FERRO-PHOBIA 


No Couch Can cure it, 
but Dings’// do it. 


... Fer’ro-pho’bia. Fear of iron. It’s enough 
to send cost-conscious “Supers” into a sweat 
and Treasurers into a trauma. 

Head shrinking may tranquilize the 
symptoms but does little to remedy costly 
repairs, production delays and ruined prod- 
uct caused by tramp iron in the “works.” 

Dings has the Rx for tramp iron psychosis aN 

of all types. There’s a Dings electric or Wf 


“3 





non/electric unit for installation in, on or 
above any processing or materials handling 
system. And there are Dings units which MAGNETIC SEPARATION 
can save you money and time in: product 
purification, metallic reclamation and the 
beneficiation and concentration of a wide 
range of substances. 





Stop tramp iron damage 
before it costs you money 


LET DINGS DO IT. 
See your Dings man, or 
write for Bulletin C-5000-B. 


t J 
oN. ‘ 
2 AB 
‘3 Here's just one way—Dings magnetic 
pulleys, electro or permanent, are at work 
pulling unwanted iron out of everything 
from groin to cotton... to chemicals and 


molybdenum ore. 
DINGS MAGNETIC SEPARATOR COMPANY 








4766 West Electric Avenue, Milwaukee 46, Wis. 


For over sixty years —Iindustry's Specialists for magnetic: separation . .. concentration . . . moteriais handling 
Circle 576 on postcard, page 33 
August, 1961 





ForMING ONE of the largest centrifugal compressor in- 
stallations in the aircraft industry are six units in the West 
Palm Beach, Fla. research and development center of Pratt 
& Whitney Aircraft, Division of United Aircraft Corpora- 
tion. 

The compressors, furnished by Allis-Chalmers and rated 
100,000 cfm at 3.7 pressure ratio, may operate as com- 
pressors or exhausters. They are being used as compressors 
to ram air through the engine intake to simulate aircraft 
flight speed and as exhausters to evacuate engine exhaust 
gases to simulate altitude conditions in the high altitude and 
high Mach number test facility. 

The six-compressor system includes two arrangements of 
two compressors in tandem, each tandem arrangement pow- 
ered by its own turbine drive. When acting as compressors, 
the outboard units of these pairs are disconnected by a dis- 
connect coupling and the remaining units will work in 
parallel up to the full 13,500 hp of each turbine drive. As 
exhausters, the outboard machines are reconnected and all 
six can then work either in parallel or in series to obtain the 
necessary volume and pressure ratio requirements for a 
particular test. 

One of the major projects carried on at the Florida re- 
search and development center is the development of a 
turbojet engine, the J-58, the most powerful turbojet engine 


Nuclear Research Facility Gets Biggest 


MOST POWERFUL computer in the world, the IBM Srretcu 
system is being installed in one of the nation’s key nuclear 
research centers—Los Alamos Scientific Laboratory in New 
Mexico, At Los Alamos, the system will work on com- 
plex and critical projects in research and development in 
nuclear and thermonuclear energy. 

The computer, the most versatile data processing system 
ever built, was designed and constructed over a five-year 
period at IBM’s laboratories in Poughkeepsie, N. Y. 

STRETCH can perform more than thirty billion multipli- 
cations during a twenty-four hour period. Working with 
fourteen-digit numbers (figures in the trillions), the sys- 
tem can make an addition in 1.5 microseconds; a multipli- 
cation in 2.7 microseconds; a division in about 10 micro- 
seconds. This speed makes possible solutions to problems 
for which equations are known, but which previously were 
too large or complex for solution for a reasonable cost or 
in a reasonable length of time. 

STRETCH technology attains its high speeds through the 


being developed in the free world. It is designed for Mach 
3 performance and rated in the 30,000-Ib. thrust class. 

In addition to testing full scale engines, this facility, 
which also includes an Allis-Chalmers V-502 compressor, 
is used to test various engine components for design and 
development purposes. 


Computer System To Solve Its Problems 


use of ultra-fast circuits, transistors and circuit compo- 
nents. But it is the principle of simultaneous operation that 
provides the really large increase in performance over previ- 
ous systems. 

The powerful computer is organized like an assembly 
line; each part completes a task, it passes the work on to 
another machine element and immediately starts its next 
task, while the other parts continue with theirs. As a 
result, the main arithmetic unit is free for almost contin- 
uous programming. 

The system has been equipped with a new large-capacity 
magnetic disk file to supplement internal 
storage, should the need arise. 

This unit will store 2,097,152 words, each comprising six 
ty-four information bits. The equivalent of 1,200,000 digits 
of information can be transferred from the file to core stor 
age units, or back, in one second. It would take less than 
a half-minute to read the entire disk file’s capacity to or 
trom core storage. 

\ new approach is employed in the operator’s console 
which is logically separated from the main computer and 
functions as an input-output device. The keyboard, switch 
es, lights, digital display and console printer all are sub- 
ject to programmed interpretation and control. 

A specialized computer within the system, called the Ex- 
change, acts as a switching center, routing information be- 
tween the internal core storage of the system and eight 
channels—each able to handle up to eight tape units, a card 
reader, a card punch, console or printer. The Exchange is 
capable of controlling the flow of 800,000 characters a sec 
ond from the input-output equipment. 

The computer incorporates more self-checking features 


storage core 


than any other computer—all data transfers and calcula 
tions are checked for accuracy and many errors are cor 


rected automaticaliy. 


More News from the Plants on page 145 
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KNOW YOUR 
SYMBOLS 


XL Bus Duct by BullDog 


—+—$—$———$+— 


This symbol stands 
for bus duct 


Assures maximum plug-in safety— 


Mae cuts costly power loss! 


3 t 
This symbol stands 
for QUALITY 


XL BUStribution® Duct by Bull Dog puts plants ahead 
in both protection and power distribution efficiency . . . 
a fact proved daily in hundreds of today’s most modern 
industrial facilities. 

Safest to plug in! XL Duct and Plugs are designed to 
work the safe way only! Plug hooks easily onto duct, 
freeing the worker’s hands to complete electrical plug- 
in. Foolproof dead-front safety is assured by Butyl 
insulation that encloses the entire length of each alumi- 
num bus bar. Plug-in doors can’t close on live contacts. 
And plugs can’t be inserted or removed when in the 





“ON” position. Result—maximum protection for people, 
property and production! 

Cuts power loss! XL Duct delivers power more 
efficiently than any other duct for two reasons: (1) low 
heat loss; (2) proximity of bus bars that minimizes 
voltage drop, cuts current loss down to as little as half 
that of other duct systems. 

XL Duct is also four ways easier to install. For 
detailed information about XL Duct or BullDog BD 
plug-in duct, LO-X® plug-in duct and LO-X feeder 
duct, call the nearby field representative or write: 


BullDog Electric Products Division, 1-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Ciayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y: 


BULLDOG ELECTRIC PRODUCTS DIVISION 


(if) |-T-E CIRCUIT BREAKER COMPANY 
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New Lennox {T-ton ir Conditioning Unit 


EASILY ADAPTS TO WARM AIR HEATING A “jillion” possibilities for 
up-flow, down-flow 
or horizontal application 


= hie a You’ve asked for it and here it is! Never before has so 
* much cooling been put in such a compact package. 
And, a unique dual refrigerant circuit gives you latent 
capacity control without using expensive by-pass ducts 
or complicated control systems. A simple two-stage 
controller does the job, providing modulated tempera- 
ture and humidity control. The ample face area of the 
coil reduces total resistance in the system. Result: 
lower BHP. 


The unit consists of three sections: evaporator, blower, 
and filter. They are easily assembled for horizontal, up 
or down air delivery. Motor and plumbing are enclosed 
in the cabinet which is weatherproof and lined with 
l-inch fiberglass. Recessed blower outlets permit duct 
connection without additional transitions. All servicing 
can be handled from one side. For complete data, write 
LENNOX, 609 S. 12th Ave., Marshalltown, lowa. 


HORIZONTAL MOUNTINGS VERTICAL MOUNTINGS 
— = + 

















COOLING, VENTILATING, HEATING WITH 
DIRECT-FIRED HEATER 
(single-zone) 

















News from the Plants 


Mechanized Sorter for Lumber 


Now IN USE in several lumbet plants, among them the 
Kirby Lumber Corp., Silsbee, Texas, an automatic sorter 
has been developed to simplify lumber sorting 

Called Measurmatic by its inventors, H. E. Bovay Jr., 
Consulting Engineers, Houston, Texas, the sorter reduces 





manpower substantially. For example, at one mill, four 
men are now accomplishing the same amount ol lumber 
sorting and processing as had been done by 16 to 20 men 


using manual methods. 


Lennox Air-Cooled Condensing Unit In operation, a “feeder” man starts each successive board 
# . on a conveyor and it is automatically kicked off into a 
for Commercial and Industrial Use 


Here’s economy, gedness and application ease 
all in one unit. Exclusive circuiting method sub- 
cools the refrigerant so it reaches the evaporator 
much cooler than in oaepe units; sub-cooling 
increases this unit capacity by 10%. Result: over 
10 Btuh cooling per watt of total input (85° out- 
door air). Straight-through air travel permits 
“stacking” of units, as in photo above. 


mechanized accumulation bay, according to its length. All 
boards are fed from the same point alongside the sorter 

The sorter is designed for high-speed production—60U0 to 
700 feet per minute board travel, and production rates 
from 100,000 to 250,000 board feet a day 


Multi-Ton Blocks Fit To Thousandths 


FOURTEEN massive blocks of precision-machined solid 





steel have been delivered by U. S. Steel and set in place at 
the University of California’s Lawrence Radiation Labora 
tory. The 14 pieces, weighing 12 to 21 tons each, make 
up the magnet core, heart of a new 88-in. cyclotron 
Specifications called tor the steel forgings, some of which 


are 20 it long, to be machined so carefully that they would 


fit together with not more than .006-inch gap between them 


You can heat, cool or ventilate \t the laboratory the big blocks were reassembled, with 
any existing building with pieces held in place by 3%-in. diameter steel bolts. To in 
Lennox equipment sure tight fit, a “bolt-stretcher” was devised by University 

ot California engineers \ hollow hydraulic jack was 


slipped over each bolt to be tightened, and two nuts 


The complete line of Lennox + and 


your Lennox representative will make your de- 
signing and baying Jeb easier .. . providing one threaded onto the bolt. The top nut secured the jack, which 
cones comes, Se ee ae — up to then applied 350,000 pounds pull on the bolt to stretch it 
2,000,000 Btuh capacity, and cooling and venti- %e of an inch. The second nut was then screwed down, 


lating for any job. 
to hold the pieces in position. 


Dont? be satisfied with less than 


LENNOX 


Heats - Cools - Treats and Moves Air 


ae ES Whee SD 


IN HOMES IN CHURCHES IN SCHOOLS IN BUSINESS IN INDUSTRY 


LENNOX INDUSTRIES INC FOUNDED 1695 — MARSHALLTOWN AND DES MOINES. (OWA, COLUMBUS, OFNO, 
SYRACUSE, NEW YORK, DECATUR, GEORGIA: FT. WORTH, TEXAS, SALT LAKE CITY, UTAM, LOS ANGELES, Cali 
FORNIA LENNOX INDUSTRIES (CANADA) LTO. — TORONTO. MONTREAL, CALGARY, VANCOUVER, WINNIPEG. 
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Low HEADROOM 


MEANS 



































Motor 
Trolley 
Type LHR 


and no other hoist gives as much workroom as LO-HED. 


The extra workroom you get from a LO-HED hoist is like money 
in the bank. In new building construction you'll realize sizeable 
savings in a foot or more of construction height. In your present plant 
you'll have extra workroom for speedier and easier handling of 
materials. All this is accomplished with LO-HED’s exclusive balanced- 
around-the - I- beam design, which eliminates bulky arrangements that 
waste horizontal work area. 

And that’s only half the story. Other LO-HED advantages include 
precision engineering and rugged construction to cut costly downtime; 
100% positive automatic stop; powerful automatic holding brake; a 
fully enclosed, heavy-duty, ball bearing motor especially built for heavy 
hoist duty. And most importantly, the longer working life at lower cost 
makes LO-HED hoists first in long-range economy. 


HAVE A HOIST PROBLEM? 
Let our engineers analyze your needs and custom plan the proper hoist. 


AE INDUSTRIAL DIVISION 


AIRCRAFT ARMAMENTS, INC. fice Box 6853. Balt 
 F CLEVELAND DISTRICT: A. £ 
9 NEW YORK DISTRICT: AE In 
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)LO-HED 


Complete Line of HOISTS 
and CAR PULLERS for 
Efficient Materials Handling 


Plain 
| Trolley Type 





Hand-Geared 
Trolley Type 





~ 


Motor Trolley 
Type S$ i 





(Indoor) = 


Motor an z Controlled Type 





< Bolt Suspension Type 





Stationary Type 





Car Puller 
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“These ILG Ventilators save ceiling replacement 
. . « Ohio Falls, Inc., Louisville, Ky. 


“Vapor in our dye plant was so thick until we standardized 
on Ilg,” writes W. B. Willingham, president of Ohio Falls, 
Inc., Louisville, Ky. “It was like walking through rain.” 


“Building maintenance costs were terrific as we were con- 
stantly replacing ceilings, sills and flooring. Due to heavy 
moisture, we cannot use metal ducts . . . have to make 
them of either cypress or redwood. 


“Since installing Ilg ventilators we have had no moisture 
or steam vapor loose in our plant. Building repair costs 
are at a minimum. Maintenance costs on Ilg equipment 
are even less. Fact is, there are none.” 


ILG ELECTRIC VENTILATING CO. 


2832 N. Pulaski Road, Chicago 41, Ill. 
Offices in GO Principal Cities 
Member of Air Moving and Conditioning Association, Inc. (AMCA) 





| 


Here’s why 

centrifugal and propeller 
roof ventilators 

Satisfy so many 





-- 
- 


= ae 
Upblast Roof Ventilators with butterfly dampers provide high- 
speed, vertical exhaust. Airfoil-design propeller blades (in five 
sizes from 24” to 48”) are direct-connected to Ilg-built totally 


enclosed motors. A choice of fourteen capacities from 5060 to 
33,300 c.f.m. WRITE FOR CATALOG DB3-300. 


Finger Points at patented pressure cooling feature of Ilg L-CRF 
centrifugal roof ventilators exhausting fumes from research lab- 
oratory of The Mead Corporation, Chillicothe, Ohio. Ilg-built 
backward-curved aluminum airfoil fan wheel with patented back- 
plate fins pulls cool air into motor compartment and through the 
motor to protect against build-up of heat from sun . . . increases 
motor life expectancy up to four times that of ordinary units. 
Fifteen sizes for capacities from 155 to 27,290 c.f.m. WRITE FOR 
CATALOG DB3-200. 


Ilg L-LSQ Propeller Roof Ventilators have direct connected, 
patented “Q” fan wheels that pass air over blade smoothly, quietly. 
Low starting torque of Ilg 3-phase and permanent-split capacitor; 
single-phase motors eliminates starting shock, lengthens fan life. 
Eleven sizes to choose from for capacities from 287 to 21,100 
c.£m. WRITE FOR CATALOG DB3-100. 


ILG ELECTRIC VENTILATING CO. 


2832 N. Pulaski Road, Chicago 41, Ill. 
Offices in 6O Principal Cities 
Member of Air Moving and Conditioning Association, Inc. (AMCA) 








CONTINUOUSLY ADJUSTABLE 
AUTOTRANSFORMERS 


Uncased for back-of-panel mounting; 
cased models for bench or wall mounting. 


e Patented Duratrak brush track practically eliminates oxidation 
and deterioration, provides long life even under adverse 
environmental and load conditions. 

e Excellent thermal coupling between coil and base 
allows high current rating. 

e High-silicon, low-loss core material. 

e All models are available as motor-driven assemblies. 

e Ball-bearing units at slight extra cost. 


me) Type W30m 
=. Cased Model 





Can be connected for output-voltage range from O to line voltage or 
Siig Holes §-16 On 0 to 17% above line voitage (overvoitage connection). 

—~ 6000 Bolt Circle For 
Unceses Mode! (R Ovo Output Output 
enue tor Line- Voltage for Overvoltage 

Connection Connection 





84 
J Input Voltage Rated | Maximum Voltage Rated 
a. Voltage Range Current | Current Range Current 
. 120 0 to 120 30 36 0 to 140 | ct 
4 4 Mtg Holes, Cleoronce For - > 
Sceeemivanaseens fax | _120 0 to 120 28 32 0 to 140 28 
ered Made (Ore Hotes in Ponet 240 0 to 240 12 15.6 0 to 280 12 
7 Die Diol Prote tre 120 ~ - _ = - 0 to 280 6 
2010 Snot 240 0 to 240 1? 15.6 0 to 280 12 
=_ - ~ 0 to 280 6 


No-Load Loss: 35 watts at 60 cps with rated input voltage 












































GANGED MODELS 


baat and three-gang assemblies Input Voltage Rated Maximum 
of W30-model Variacs Type Connection Voltage |KVA = Range Current Current 








: 120 8.6 Oto 140 | 60.0 | 72.0 
available either cased or uncased. w30c? cess = 
eres 240 8.6 0 to 280 | 30.0 | 36.0 


Type W30G2 . . . $160.00 
Two-gang Uncased Model 


Paraliel 120 77 Oto 140 | 56.0 64.0 
Series 240 | 7.7 | Oto 280 | 28.0 | 320 
w3063 Parallel 13.0 | Oto 140 | 900 fioso 

3-Phase Wye 15.0 | 0to240 | 300 | 360 
15 | Oto140 | 84.0 | 960 
13.3 | Oto 240 | 28.0 | 320 
Parallel 2 75 | Oto 280 | 24.0 } 31.2 


W30HG2 3-Phase 
Open-Delta 2 6.48 0 to 280 12.0 15.6 


W30G2M* 


“- 


s 


° Parallel 
W30G3M 3-Phase Wye 


Parallel 75 0 to 280 j 24.0 | 31 

W30HG2M* | 3-Phase - - 
Open-Delta 6.48 0 to 280 12.0 | 15.6 
W30HG3 3-Phase Wye 480 13.0 0 to 480 12.0 15.6 
W30HG3M* 3-Phase Wye 480 13.0 0 to 480 12.0 15.6 


*Cased Model 


























write for Complete Information 


See tua. GENERAL RADIO COMPANY 


continuously adjustable auto- 

transformers and assemblies is WEST CONCORD, MASSACHUSETTS 

produced by the General Radio WEW YORK, WOrth 4-272, Ridgefield, WHitney 3-3140 © CHICAGO, Oak Park, Village 8-9400 
Company. 350-1200-cycle mod- PHILADELPHIA, Abington, HAncock 4-7419 + WASHINGTON, D. C., Silver Spring, JUniper 5-1088 
els are also available. Write for SAN FRANCISCO, Los Altos, WHitecliff 8-8233 + LOS ANGELES, Los Angeles, HOllywood 9-620! 
complete information. IN CANADA, Toronto, CHerry 6-217! 
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"Bacteria Tight” SF rerless blectric Blowers 


135 OF THEM ASSURE CONSTANT VENTILATION AT NATIONAL ANIMAL 
DISEASE LABORATORY, U.S. DEPARTMENT OF AGRICULTURE, AMES, IOWA 


e A constant supply of fresh air and an equal amount Manufactured and sold in the western states 
by Master Fan Corporation, H. K. Porter 


of exhaust air are of critical importance at this 14- C : “ 

ara : ‘ : : ompany, Inc., 1323 Channing Street, Los 
million-dollar installation. Lack of proper ventilation Angeles 21, California. NOW AVAILABLE 
would seriously undermine the success of any experi- —Centrifugal Blowers to 132” wheel diame- 
' er S. P. 
ment being conducted here. For every group of supply ter, Turbo Blowers to 55 S. P., Tube and 

: ‘ Vaneaxial Blowers and Industrial Fans to 

and exhaust fans and blowers, there is stand-by equip- 104” wheel diameter. 
ment of identical capacity. Blowers are welded “bacteria ; 

: + : Investigate Peerless Air Moving Equipment Today! 
tight” and duct work is sealed to prevent any con- Write to Peerless Electric Division, H. K. Porter Com- 
tamination from one research section to another. Entire pany, Inc., 1405 West Market Street, Warren, Ohio. 
installation is capable of delivering 1,042,375 cfm at 
capacity operation. 
ARCHITECTS AND ENGINEERS: Ralph M. Parsons Co., Los Angeles, California 

Brooks-Borg, Des Moines, lowa 


GENERAL CONTRACTOR: Beck-Truckee Co., Dallas, Texas 
MECHANICAL CONTRACTOR: Natkin and Company, Omaha, Nebraska 


SHEET METAL CONTRACTOR: lowa Sheet Metal Contractors, Inc., 
Des Moines, lowa 


PEERLESS ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. Member—Air Moving and Conditioning Association, Inc. 
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WHEN THE PROBLEM CALLS FOR PAINT THE BEST ANSWER 


IS INVARIABLY Barreled Sunlight __. 


Short-sighted plant lighting programs 
often overlook the importance of 
proper paint selection as a vital aid to 
good seeing conditions. Yet the right 
paint, chosen with an eye for visual 
efficiency and comfort, can make a 
valuable contribution to employee 
health and morale. 


e*eeneeeneeee 


FREE! SARRELED SUNLIGHT 


PAINT “SLIDE GUIDE” 


This is why more and more responsible 
plant maintenance men look to 
Barreled Sunlight Paint representatives 
for engineered color recommendations. 
They've learned that a free Barreled 
Sunlight Color Survey enables them to 
select paints which make the most of 
natural and artificial lighting. They've 


learned, too, that Barreled Sunlight 
Engineered Paints go on faster with 
fewer coats . . . and retain their lumi- 
nous look far longer. 

See for yourself. Invite the man from 
Barreled Sunlight for a free demonstra- 
tion and discussion of your plant paint- 
ing problems now. 


Dom ee 686.6 626 ee 22 8 6 8 6.406 Oe &.64:. 6 6.8 9626.8 46 62 Oe 8 OC. .e & 


t BARRELED SUNLIGHT PAINT COMPANY 
1258 Georgia Avenue, Providence 5, Rhode Island 


I want to learn more about Barreled Sunlight Engineered Paints and what they can 


do for us. 


| Please have your representative call me to arrange an appointment without obligation. 


Name 


Contains complete information on Title 


Barreled Sunlight Exterior 
Interior Finishes, Colors, Primers, 


and 


Company 


and Thinners plus full application 


and special resistance data. 


City 
Circle 583 on postcard, page 33 


Piease send me your new “Slide Guide™ to Barreled Sunlight Paints 


State 
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BREAKERS designed to meet 
future requirements 
Design features of the FP (future 
planned) line of power circuit breakers 
provide benefits in cost, safety and 
flexibility of low voltage electrical 
systems. Higher interrupting capacities 
and continuous-current rating of the 
line offer advantages of fully-rated 
distribution systems at cascade-system 
The line is divided into two 
groups; the FP-50 series consists of 
three increased frame-size breakers 
based on continuous current ratings of 
400, 800 and 2000 amp with 50,000-amp 
asymmetrical I.C. at 600 v; the FP-100 
series offers two frame sizes with 
100,000-amp asymmetrical I.C. in con- 
tinuous current ratings of 3000 and 
4000 amp at 600 v. Prices of the up- 
rated FP line will be comparable to 
those of previous lower-rated breakers. 


prices. 


Other featuers announced include: an 
improved, fast-acting stored energy 
mechanism; adjustable trip unit, long- 
life contacts; and enclosures designed 
for versatility, compactness and acces- 
sibility. Federal Pacific Electric Co. 
For details, circle | on Post Card 


TRUCK LEVELER costs 
less to install, operate 

The Dockmiser is a package design 

truck leveler offering lower initial cost 

and operating economy. No _ under- 

ground piping is required, and pit re- 

quirements are minimal. Two men can 


install the self-contained Dockmiser in 


about 3 hr. Maintenance is simplified 
The entire including 
rams, is removed through the servicing 
opening without entering the 
pit. The Dockmiser has a_ built-in 
wheel locator to speed trailer position- 
ing. The unit’s capacity is 40,000 Ib 
sustaining and net lifting. Platforms 
are floored with non-skid steel plate, 
come in two sizes. Autoquip Corp. 
For details, circle 2 on Post Card 


power system, 


access 
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STORAGE RACKS for sheet 
metal adjust to any level 
Slide-n-Lock Posts save space by elim- 
inating stringers, except at top and 
bottom where needed as tie bars. The 
material is kept on rugged square tub- 
ing pallets supported on short can- 
tilever arms. The arms attach quickly 
to the posts (see inset) without bolts 
and adjust to any level. Each ftame 
has three posts, supporting the pallets 
at six places. Fork guides occupy 
space where stringers normally would 
be. American Metal Products Co. 

For details, circle 3 on Post Card 


MORTAR ADDITIVE for bond- 
ing Styrofoam insulation 
Styrocrete, a latex additive for Port- 
land cement mortar, is suggested for 
use in bonding Styrofoam insulation 
boards to masonry, cured concrete, 
metal or other surfaces. It is 
pected to have broad application in 
low temperature installations. The 
synthetic latex particles reduce water 
and vapor transmission and result in 
stronger, tougher mortars. One 5-gal 
pail of Styrocrete is sufficient for 3 cu 
ft of the mortar and when applied at 
thickness, this same amount 
about 200 sq ft. The 

Chemical Co. 
For details, circle 4 on Post Card 


ex- 


%6-in. 


covers Dow 


BACTERICIDE stops growths 
in machine coolants 
3actericide T works on bacteria and 
fungi to destroy and prevent growths 
and odors in industrial emulsions and 
machining solutions. It is used at con- 
centrations of 0.1 to 1.0 per cent to 
inhibit growth of some 20 objection- 
able organisms. Baker /Gubbins Co. 

For details, circle 5 on Post Card 
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Use the Reader Service Cards pro- 
vided on pages 33-34 to ask for 
more information on this equip- 
ment. Circle item numbers of prod- 
ucts in which you are interested. 





COOLING TOWER provides 
big capacity in small size 
Space-saving in design, CompacTower 
is a water cooling tower with capacity 
range from 100 tons up, claimed to 
offer superior cooling performance per 
cubic foot of structure. “Curtain wall” 
casing, honeycomb segments in filling, 


air intake and air discharge areas plus 
advanced design in cold water basins 
combine to minimize operating weight 

of importance to buildings not de- 
signed for heavy roof loading. Erec- 
fast; the towers ship in two 
easily-joined All are 
modular units, permitting easy multi 
cell installation. CompacTowers are 
also available in all-metal, fireproof 
models. Data provided in Buletin CT 
61. The Marley Co. 

For details, circle 6 on Post Card 


tion 1S 
sub-assemblies. 


PAINT ARRESTOR FILTER is 
more absorbent 


Designed to fit into standard holding 
frames, without grids or accessories, 
the AG Paint Arrestor Pad is a glass- 
fiber product offering lower resistance 
to air flow and greater absorbency 
One 2-in. AG pad is said to do the 
work of two conventional 1-in. pads 
The fiber glass filaments become pro 
gressively denser from the air enter 
ing side to the back and this graded 
density resists “face loading” and pro- 
vides greater efficiency and longer 
service. Because the pads permit free 
air flow there is less “drag” on the 
exhaust fans—and fans, motors, duct 
and even the spray booth itself stay 
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One slip can cost more than (ss) Multigrip 


Your workers stand—and often fali—in slippery 
places. Falls account for about 1 in every 5 indus- 
trial injuries. 

You can eliminate many slips and falls by install- 
ing USS Multigrip Floor Plate around machines, on 
loading platforms, stair treads and main shop aisles. 

Multigrip means safe footing wherever it’s used. 
Hundreds of little cleats give safe traction in any 
direction. Water drains off quickly. Oil and grease 
can be easily removed with the usual cleaning 
compounds. 

Saves money, too! Where floors take a heavy 


United States Steel 


TRAGEMARE 


pounding from traffic, Multigrip will stand up for 
years. It won't splinter or crack and can be installed 
in extra-wide plates. There's little orno maintenance. 

For more information about USS Multigrip Floor 
Plate, write United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. Sold by leading 
distributors from coast to coast. 


United States Steel Corporation « Columbia-Geneva 
Steel Division « Tennessee Coal and Iron Division « 
United States Stee! Export Company 


This mark tells you a product is made 
of modern, dependable Stee! 
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cleaner. A bank of pads can be changed 
in minutes. They come in three stand- 
ard sizes—one is 20-by-20 in. Amer- 
ican Air Filter Co., Inc. 

For details, circle 7 on Post Card 





COOLING TOWER with dou- 
ble, fan discharge 

The EC-120 is an economy model cool- 

ing tower with horizontal double-fan 

discharge. It has a nominal rating of 

120 tons, based on a capacity of 360 

gpm of water ai 95 F entering water 


temperature, 85 F leaving water tem- 
perature and 78 F wet bulb. Double 
fans draw air from the open back of 
the tower through the wetted deck 
surface to provide even air distribution. 
Low-speed, deep-pitch propeller fans 
provide quiet operation. Weatherized 
welded steel cabinets are normally 
provided, but for extra heavy duty ap- 
plications 10-gage steel housing may 
be had. Tower also comes in take- 
apart design. Halstead & Mitchell Co. 
For details, circle 8 on Post Card 


FLUORESCENT FIXTURE for 
higher lighting levels 
Semi-indirect HQ Fluorescent Fixture 
features 800 ma high output and 1500 
ma very high output lamps to provide 
higher lighting levels with comfort. 
Fixtures are supplied with stems and 
canopies for pendant mounting ap- 
proximately 18 in. below ceiling (rec- 
ommended). Shielding is available in 
45-by-45 deg plastic louvers or dif- 
fuse polystyrene panels. Sylvania Elec- 

tric Products Inc. 
For details, circle 9 on Post Card 


CONTACT ADHESIVE bonds 
plastic, aluminum to plywood 
Ankweld is suggested for bonding ply- 
wood panels to wall studs, and in 
laminating virtually any material to 
plywood or hardboard. Resistant to 
water, oil, gasoline and extremes of 
temperature, it also offers flexibility for 
use on curved surfaces, manufacturer 
notes ; and so tenacious is the bond that 
plastic, linoleum or aluminum lamina- 
tions to plywood can be fed through a 
rotary saw immediately after assembly. 
A two-surface adhesive, Ankweld is 
sprayed or brushed on materials to be 
adhered. Any time from 10 min to 4 
hr after application, materials can be 
joined. Cement accidentally brushed on 
another surface can, when dry, be 
rubbed off. Anchor Adhesives Corp. 
For details, circle 10 on Post Card 





FRAMING KITS for making 
racks, benches and carts 
These kits of AIM Slotted Angle 
offer an easier and lower cost way to 
acquire most needed styles and sizes of 
storage units, special purpose racks etc. 
AIM Slotted Angle is a framing ma- 
terial with slots and holes for quick 
assembly by bolting. Formerly it was 
sold only in standard lengths. The new 
kits provide all parts cut to length and 
all assembly hardware. Included in the 
line are 120 storage units, 82 racks, 17 
work benches, 13 tables and a fore- 
man’s desk and 27 carts—a few are 
illustrated. The units can be used in 
combination with existing installations 
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to enlarge storage capacity, can be un- 
bolted and re-assembled to suit chang- 
ing requirements. Acme Steel Co. 

For details, circle 11 on Post Card 


LINE SURGE PROTECTION 
for rotating a-c machines 


Custom designed for each application, 
Surgepaks protect rotating a-c ma- 
chines against line surges caused by 
switching, faults, or lightning. They 
are attached and wired into the ma- 
chine’s circuit by either manufacturer 
or user. Ratings are available for 
system voltages from 2400 to 13,800 v. 
The device is equipped for a three- 
phase installation, one lightning arrest- 
er and one capacitor tied in parallel to 
ground on each phase, with isolated 


buses and common ground connection. 
Basic components consist of lightning 
arresters with low discharge and spark- 
over characteristics in ratings from 3 to 
15 kv; and surge capacitors to elim- 
inate possibility of turn-to-turn flash- 
over by decreasing the slope of wave 
fronts impinging on windings. West- 
inghouse Electric Corp. 
For details, circle 12 on Post Card 


DRY-FILM LUBRICANT serves 
extreme environments 
Molykote X-15 is an inorganic-bond- 
ed, dry-film lubricant with useful tem- 
perature range of —300 to 1200 F. 
According to manufacturer, it is in- 
sensitive to liquid oxygen; unaffected 
by up to 5 by 10° roentgen gamma 
radiation; retains its lubricating prop- 
erties under vacuums to 10° mm of 
Hg. Applied by brush or spray, Moly- 
kote X-15 air dries to a tough, resilient 
coating in 1 hr at room temperature. 
Baking increases wear life. The Alpha- 

Molykote Corp. 
For details, circle 13 on Post Card 


TANK CONTENTS GAGE 
shows chemical level 


Model 580 Tank Contents Gage is de- 
signed for economical measurement of 
chemicals in storage tanks, including 
high pressure chemical applications to 
1000 psi. Corrosion resistant parts are 
Type 316 stainless steel. Tank-site in- 
dication is provided by dial and pointer 
indicator. Magnetic coupling drive 
action transmits float and arm move- 
ment to indicator, with accuracy given 


Circle 585 on postcard, page 33 -» 
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from panelboards to 
transformers... bus duct, 
lighting, and motors... 
all were supplied by 

one Westinghouse 
electrical wholesaler. 

You can enjoy the same 
complete service. 

You can he sure...if it's & 


Westinghouse » 


cy 
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as % of 1 per cent. Clock-type dial 
has adjustable check pointer which 
can be set for observing liquid level 
changes over specific time interval. 
Bulletiin 833 has more data. The Li- 
quidometer Corp. 

For details, circle 14 on Post Card 


COMPACT MACHINE scrubs, 
and squeegee-dries floors 
Intended primarily for medium size 
floor areas up to 20,000 sq ft, the 
ClarkeAmatic Scrubber-Vac Model 
PS-18BP scrubs, picks up dirt and 
cleaning solution, and squeegee-dries 
floors. It cleans an 18-in. swath and 





says W. L. Hause, Assistant to the President, 
Pepsi-Cola Bottling Co., Inc., Pennsauken, N. J. 


*,..- makes a safe outdoor 


‘garage’ for our 45 trucks...” 


Our plant yard is a very necessary part of our operation, so our operates on battery power. Operating 


Anchor Fence must satisfy a number of needs. And it does. Keeps speed is about 120-132 fpm and scrub- 
bing speed is 3500 to 6000 sq ft per 


out trespassers of all ages, makes a safe outdoor ‘garage’ for our 45 hour. It weighs 360 tb inclading the 
trucks, permits all-weather storage for a great amount of other two 12-v batteries. A feature is its 
equipment, too. Anchor Fence has also proved ideal for controlling orbital scrubbing action. The 5-by-18 


traffic on our property—not only in and out of our plant yard, but in. scrubbing head has a replaceable 
nylon pad and operates at an orbital 


around it, as well. As for maintenance—our first Anchor Fence speed of 3400 rpm. The machine has a 
was installed in 1957, and it’s still repair-free.9? constant duty, rubber-mounted vacuum 
motor which drives a two-stage turbine 
and provides a 60-in. water lift with 


: ' closed orifice. Vacuum tank has 6%- 
pee age nema panes NCHOR FEN gal recovery capacity ; clean water tank 
operation, call your local Anchor has a 5-gal capacity. The unit, includ- 

ing battery charger will sell for under 


Man. For your/ree Anchor Fence 7 
Industrial catalog, fill out and foe Sa $835. Clarke Floor Machine Co. 
mail in the coupon below. _ For details, circle 15 on Post Card 
Plants in Baltimore, Md.; Houston, Texas; Whittier, Calif. 
Sold direct from factory branches in principal cities. 





OIL SEAL has filled-Teflon 
sealing element 
Positive / Seal Klozure Oil Seals are 
designed to resist more extreme tem- 
peratures, are chemically inert and un- 
affected by corrosion. Tests are said 
to show that seals will not wear or 
score the shaft on which they are used 
and will seal at speeds to 3000 fpm. 
Sealing features include steel shell en- 
closing component parts, gasket fitted 


ANCHOR FENCE 
6661 Eastern Avenue, Baltimore 24, Maryland 


Please send me my free copy of the Anchor Fence Industrial catalog. 
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FIT STEAM PRESSURES 
TO YOUR NEEDS 


Tote] alolaaiier-tih’, 


COMPRESSORS 


Convert plant steam pressure to 
meet varying demand, simply and 
at low cost, with a SK Jet Com- 
pressor. 

A jet compressor can be em- 
ployed to replace a reducing valve 
and simultaneously produce use- 
ful work, by using high pressure 
steam to entrain and boost low 
pressure or waste steam to a 
usable pressure. 


For detaiis—ask for Bulletin 4F. 
Or circle 587 on reply card 


Your plant steam can be util- 
ized economically to heat and 
agitate liquids in tanks or in 
pipelines. Through the use of a 
SK Steam Jet Heater, steam can 
be mixed with cold liquids to 
provide heat uniformly, quietly, 
and efficiently, and to prevent 
settling. Most types have no 
moving parts and therefore 
require absolutely no mainte- 
nance, 





SK Fig. 301 
Noiseless, 
Tank-Type 
Heater. 











For detaiis—ask for Bulletin 3A. 
Or circle 589 on reply card 
JET APPARATUS - Ask for Condensed Bulletin }-! 
ROTAMETERS & FLOW INDICATORS Ask for Condensed Bulletm M-| 
VALVES : Ask for Condensed Bulletin ¥ 
HEAT TRANSFER APPARATUS - Ask for Condensed Bulletin HT-1 


GEAR PUMPS: Ask tor Bulletin 6-1 


SK Introduces New 
GAS SCRUBBER-SEPARATOR 


New “packaged” unit offers never-before-obtainable effi- 
ciency. Combines SK ejector-venturi scrubber with new 
separator which reduces liquid carryover to 0.00002 gal. 
per 100 cfm. Unit, called “Fig. 4014” is low cost, compact. 
Stocked in popular sizes for immediate shipment. 


Water 





| = For details — ask for Bulletin Supplement 4R. 
Or circle 588 on reply card 


SK FLUIDS HANDLING EQUIPMENT 
Supplied in units, 


combinations, G | sp 
packaged systems 


Schutte and Koerting’s 
“building block” design 
permits you to meet eco- 
nomically your particular 
job requirements. Her- 
ringbone gear pumps, 
heat exchangers, strainers, 
tanks, and foundations 
are available singly—in 
engineered combinations 
of two or more units—or 
as complete packag 
systems for oil burn- 
ing, oil lubrication, or 
other fluids handling 
applications. 


For detaiis—ask for Bulletin 16H. 
Or circle 590 on reply card 


@ Schulte and Koering 


COMPANY 


MANUFACTURING ENGINEERS SINCE 1876 


2279 State Road, Cornwelis Heights, Bucks County, Pa. 


August, 1961 


Phone: MErcury 9-O900 TWX: Cornwelis, Pa. 69-U 
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TORQUE-ARM 


America’s most widely used 
shaft mounted speed reducers! 


@ 


FLEXIDYNE 
The Dry Fluid Drive 


New soft starts... overload protection! 


@ 


TAPER-LOCK 
CHAIN COUPLINGS 


No reboring — no waiting! 
« 
Write for Bulletins! 


VY Torque-Arm — 55 models — data. 
¥ Flexidyne Drives & Couplings. 
Y Chain Couplings and Sprockets. 


DODGE MANUFACTURING CORPORATION 
2700 Union Street + Mishawaka, Indiana 


DODGE 


+ of Mishawaka, Ind 
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tightly into position to hold sealing ele- 
ment in place and the filled-Tefion ele- 
ment which rides firmly against shaft. 
Garlock Inc. 


For details, circle 16 on Post Card 


GRATING has closer mesh for 
greater strength 

While retaining the high visibility, 

ventilation and easy maintenance fea- 

tures of open flooring, this closer mesh 

grating is described as offering a 60 

per cent increase in load-bearing 


capacity. It uses 36 bars in each 2-ft 
wide panel. Clear opening is % in. 
The grating is also available with 37 
bars in each 2-ft panel (3%-in. opening 
between bearing bars). Fabrication by 
an electroforging process provides one- 
piece construction of bearing and cross 
bars which are twisted for a non-slip 
surface. The grating comes in lengths 
of 20 ft or more. Finishes are gal- 
vanized, standard paint, or Ponbake— 
an epon process resistant to wear, 
weathering. Blaw-Knox Co. 


For details, circle 17 on Post Card 


FIRE-RESISTANT CLOTH of 
bonded aluminum asbestos 


Intended for fire entry and approach 
garments, Kamklad is also suited for 
fire curtains, baffles, reflective blankets, 
folding doors and partitions. A com- 
bination of highly reflective aluminum 
foil and fire-resistant asbestos cloth 
“welded” together by a new process, 
this material offers several advantages 
over conventional alumized fire cloth. 
It has higher resistance to heat and 
abrasion because the solid aluminum 
barrier is 50 times thicker than vapor 
deposition products, manufacturer 
states, and it wears better because the 
tightly woven yet flexible abestos cloth 


retains its 


shape, construction and 
strength even after direct exposure to 
fire or water. Also, it doesn’t peel or 
crack because the method used to bond 
the aluminum foil to the asbestos cloth 
causes the two materials to act as one. 
A sample is available. Keasbey & 
Mattison Co. 
For details, circle 18 on Post Caad 


QUICK DRYING PAINT pro- 
vides years of protection 
Teflate, an odorless, quick-drying, du- 
able paint for wall and floors, comes 
in eight colors, plus white, and sets 
up a moisture barrier that shuts out 
water penetration of outside, above- 
grade walls. It resists chemical fumes, 
salt water, grease, oil, sea air and at- 
mospheric conditions in _ industrial 
areas. Teflate is suggested for any 
surface but wood, its alkali-proof, dust- 
repellant finish is non-chipping, stain- 
less and will not flake, blister or peel. 
Its coverage is approximately 300 sq 
ft per gal, per coat. Flexrock Co. 

For details circle 19 on Post Card 


PLASTIC PRESSURE PIPE 
withstands 100 psi 


Corrosion-proof Duracor reinforced 
plastic pressure pipe capable of with- 
standing pressures to 100 psi at tem- 
peratures as high as 250 F is available 
in 10- and 20-ft lengths and is fur- 
nished in fiber glass mat and cloth con- 
struction. Wall thickness ranges from 
Y% to % in., depending on pressure 
and temperature requirements. It is 
suitable for above-ground or under- 
ground installation. The Ceilcote Co. 
For details, circle 20 on Post Card 


MASONRY HAMMER is 
stronger, more powerful 
An improved version of company’s 
Model 726 Roto-Hammer has a more 
powerful motor that develops extra 
power under load, stronger die-cast 


housing, and longer, more conveniently 
located side handles for better lever- 
age control. Like the previous model, 
it has three-way action. It can com- 
bine hammering action with auto- 
matic power rotation; it can hammer 
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SINGLE STRAND 


SINGLE STRAND, HEAVY SERIES 


DoDGE Quality Roller Chain, 

teamed with Dodge Taper-Lock Sprockets, results in chain drives 

DOUBLE PITCH TRANSMISSION and chain conveyors that have the precision, efficiency and stamina 
necessary for the real economy of /ong life. 

Moreover, Taper-Lock’s reusable bushing makes a difference 
in overall cost. The ease of Taper-Lock mounting, the elimination 
of reboring, keyseating, and wasted time, add to the saving. Pre- 
cision machining and true articulation lengthen the life of both 
sprocket and chain. 

The Dodge line of chain, including standard attachments, is 
extensive. It meets a high percentage of all chain requirements. 

Soaeae Cs Cees In the Double Pitch series (both Transmission and Conveyor) 
the sizes which require special spacing for perfect tooth action are 
offered from stock in special double pitch design —to double 
the life of the chain and the sprocket! 

Ask your local Dodge Distributor. Or write us for bulletin. 
DODGE MANUFACTURING CORPORATION, 2700 Union S!., Mishawaka, Ind. 


DOUBLE PITCH CONVEYOR, LARGE ROLLERS 


CALL THE TRANSMISSIONEER — your local Dodge Dis- 
tributor. Factory trained by Dodge, he can give you 
valuable help on new, cost-saving methods. Look under 


S 
“Dodge Transmissioneer” in the white pages of your } 
telephone directory, or in the yellow pages under of Mishawaka, Ind. 


“Power Transmission Machinery.” 
Circle 591 on postcard, page 33 
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DO YOU KNOW 
WHAT 
METALLIZING 
CAN DO 
FOR YOU TODAY? 


With today’s improved metallizing materials and methods: 


Plant executives find new ways to slash maintenance 
costs, reduce downtime, cut machine parts inventory... 


These real-life examples 

show how piants save 

money with metallizing: 

Necks of winding rolls in a textile mill 
were formerly repaired by a slow 
machining method, requiring highly 
skilled labor. Now the worn necks are 
built up with flame sprayed metal, 
quickly machined to size. Savings run 
$20,000 a year. 

Valve plugs and seats, working in 
sand, oil and salt water, lasted only a 
few hours in service. Hard-faced by 
welding, a set cost $155, lasted from 3 
to 8 hours. When flame sprayed with 
tungsten carbide powder, service life 
was increased to a minimum of 2 
weeks, 4100% longer! Cost of metal- 
lized set, $73. But reduced downtime 
far outweighs the dollar savings. 

A Connecticut company was sending 
its worn shafts out for repair by weld- 
ing at a cost of $50 each. Then they 
found a local shop that specialized in 
metallizing was able to do a better job 
for $27.50. The same job shop salvaged 
a big degreasing tank, value $2,850, by 
flame spraying with zinc for $683. The 
shop made money, the customer saved 
money. 

A shipbuilding company installed 
metallizing equipment to repair such 
parts as pump rods, pistons, crank 
shafts for diesel engines, stern bush- 








How to 
SAVE MONEY 


downtime 
with ‘a Have Field Engineer Call 











Name 


METCO inc. 


FORMERLY METALLIZING ENGINEERING CO.. INC 


METCO INC., 1195 Prospect Avenue, Westbury, L.1!., New York 


and cut a Send copy of Bulletin 15, “How to Save Money and 
Cut Downtime with Metallizing” 


ings, valve stems. A badly worn tugboat 
shaft, replacement cost $3,000, was re- 
paired and made better than new for 
$400. That job alone more than paid 
for the METCO equipment. 


From these cases you can see how 
modern metallizing pays, whether in 
plant maintenance departments or in 
job shops serving the many companies 
that don’t need their own installation. 
Wherever there’s wear, in rotary or 
sliding action, there’s an opportunity 
to save money and make money. 


New and improved materials 
Among these new materials are a num- 
ber of nickel, chrome, boron hard facing 
powders. Sprayed tungsten carbides 
are also widely used. Many others are 
available to give new values to the 
basic benefits of metallizing, which 
may be summarized as: less down- 
time; far less machining or grinding 
time, reduced parts inventory; and 
“better than new” performance of the 
metallized parts. 


With savings like these there are big 
opportunities for more efficient main- 
tenance operations, either with Metco 
installations or through local job 
shops. 

To explore these advantages and see 
how they apply to your operation, 
check the coupon below and send it 
off today. 


1195 Prospect Avenue, Westbury, L. f. 
New York Telephone: Edgewood 4-1300 
Cable: METCO. in Great Britain: METCO, 
Ltd., Chobham-near-Woking, England 





Title 





Company 





Address 





\- 
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| 
| 
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| Metallizing 
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| 
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without rotary action; it drill without 
hammering action. Accessories—in- 
cluding four types of percussion rotary 
bits for simultaneous drilling and ham 
mering—add to versatility of the tool 
Model 726 weighs 13% Ib, makes 500 
rpm, delivers 2400 blows per minute, 
drills holes from “@s- to 1%-in. diam 
Skil Corp. 
For details, circle 21 on Post Card 


ROOF VENTILATOR is low 
and rainproof 


This mushroom-head roof ventilator is 
announced as a completely rainproof 
low silhouette roof unit. It is available 


in 24- to 48-in. sizes with a choice of 
fans in each size. Available accessories 
include wire mesh bird screens and 
manual or motor-operated shutters. 
Hartzell Propeller Fan Co. 

For details, circle 22 on Post Card 


HI-CAPACITY BATTERY gives 
trucks more power 
Type HY Battery, for industrial 
trucks, gives more power by utilizing 
the maximum amount of power com- 
partment space. It provides 85 amp- 
hr/positive plate at 6-hr rate, a capac- 
ity increase of 18 per cent over com- 
pany’s Type HC Battery. Additional 
capacity is obtained by increasing cell 
height less than 10 per cent. Rating 
is based on discharge to 1.75 final volts 
per cell. It has an initial specific grav- 
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Cross section of Type “OC” Heat Exchanger K & G 
showing floating head construction. 
TYPE “oc” 


HEAT EXCHANGERS 


For heating or cooling a wide variety of liquids and gases, ““OC’’ Heat 
Exchangers offer numerous design and construction features which 
are a warranty of long life and efficient performance. 


These units have removable tube bundles with an internally packed 
floating head. Sizes range from 6” through 30” diameters, lengths from 
2’ through 20’. Standard material includes steel shells and tube sheets, 
cast iron heads and copper tubes. Stainless steel tubes, tube sheets and 
heads are also available. The design of ““OC’’ exchangers may be varied 
for channel or bonnet heads in both single and two-pass construction. 


BaG “OC” Heat Exchangers are not only engineered to top effi- 
ciency but are constructed to the uncompromising standards of 
quality and safety demanded by the A.S.M.E. Code. 


With each BaG “OC” Exchanger, a Manufacturer’s Data Report 
for Unfired Pressure Vessels, Form No. U-1, as required by the 
A.S.M.E. Code rules, is furnished. This form is signed by a qualified 
inspector, holding a National Board Commission, certifying that the 
construction conforms to the latest A.S.M.E. Code for unfired pres- 
sure vessels. The A.S.M.E. “‘U”’ symbol is stamped on each exchanger. 


These exchangers are custom-designed units, built to your specifi- 
cations. Inquiries are invited. 


B&G Heat Exchangers are welded in spe- 
cially designed fixtures by expert workmen. 


BELL & GOSSETT 


All B&G Heat Exchangers are built to A.S.M.E. Cc ©] M P A N Y 
Code requirements and are so stamped. ; 
- Dept. GT-53, Morton Grove, Illinois 


Canadian License: S. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto 16, Ontario 
Circle 593 on postcard, page 33 
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eliminated shedding as a factor in bat- 
The battery is 25%-in. high with 
Coffee Urns Flat Work troners Steam Purifiers For details, circle 23 on Post Card 
Drain Pans Pipe Coils Unit Heaters 
Heat-Kwik manual operation of industrial power 


FOR STEAM P (iy EFFICIENCY | PLANT ENGINEERING 
Super-Silvertop tery life, manufacturer says. As a re- 
oo ~~ araagee Steam Sagines cover. C & D Batteries Div., The 
Convectors Header Drips Sterilizers 
Dress Forms Presses Vacuum Canners “can’t cheat” relay 
machines, preventing even one stroke 


M (Begins en poge 152) 
| | I, RE ity of 1.275 at 77 F. Five layers of in- 
sult less sediment space is required so 
Bare Pipe Dryers Steam Mains 3 a 
Electric Autolite Co. 
Corrugated Paper Hot Water Heaters Submerged Surfaces 
Drips Sock Forms Warmers : 
The 4AA3-1 Control Monitor has a 
COMBINATION TRAPS for: after a control switch has been tied 


insulation and retention have virtually 

INVERTED BUCKET TRAPS for: extra thick, extra long plates are used. 
Calenders Fan Systems Steam Tables 

Making Machines Kettles" Tumblers CONTROL MONITOR has 3 

“can’t cheat” feature to safeguard 

down. Allowable time interval between 


Autoclaves Kettles Submerged Surfaces 
Cooking Kettles Rendering Cookers Tempering Apparatus 
Dryers Retorts Unit Heaters 
Expellers Slashers Water Heaters 


or wherever fast heating up is desired 


Quik-Flex 
THERMOSTATIC STEAM TRAPS for: 


Autoclaves Expellers Slashers 
Cooking Kettles Kettles Sterilizers 
Dryers Retorts 
or wherever fast heating up, or outside freeze-proof 
installations are required. 








Anderson actuation of control switches is ad- 

FLOAT TRAPS for: : 4 justable. Switches must be operated 

5 : within set time or clutch will not be 

Air Purifiers Air Separators —” oF actuated. The packaged unit provides 


poh eanes—l - Gas Separators “ 3 time delay circuitry for two-hand con- 
on 4 “ *.¢ = . a * 
t= capitate nme pad recs J trol of positive mechanical and friction 


False Water Line Sewers Gas Receivers . 
Master Trapping Gas Scrubbers clutch systems, and can be used as anti- 


Separators repeat relay with a timed holding 


or wherever continuous discharge is necessary circuit or as timed holding circuit for 
another anti-repeat relay. Maximum 


current capacity is 15 amp, 115 v a-c. 
cae : : Priced under $50. Micro Switch, Div., 
Anderson has no “axe” to grind. With a com- Minneapolis-Honeywell Regulator Co. 
plete. line of traps we provide an honest : For details, circle 24 on Post Card 
recommendation for all your trap problems. 
Write for your free book “How to Select 
Steam Traps” . . . written to give you an FLEXIBLE COUPLINGS for 
unbiased opinion in answer to all your steam Y ot under-water operation 
trap difficulties. ' Designed to run under water 24 hr per 
day for 3 yr without maintenance, 
these flexible couplings will also op- 
erate in oil, mild chemicals, and corro- 
sives. Bodies are semi-steel castings 
SUPER SILVERTOP oh eo and outside collar and inside sleeves 
are hot-dipped galvanized. Stainless 
BY THE MANUFACTURERS OF Hi-eF PURIFIERS steel set screws and retaining bolts, 
THE V. D. ANDERSON COMPANY and bakelite cushions that are boiled to 
Division of International Basic Economy Corporation prevent swelling, distortion are other 
19% West 96th Street * Cleveland 2, Ohio features. Horsepowers range from 2.6 
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INDUSTRY'S FIRST FULL LINE OFFERS 





“ 


ie 
- 


“NOW 5.2 through 15 kv, | 


vented and sealed 


or or 


The right oil cutout at lowest cost 


With the addition of a new, 15-kv, 200-ampere, sealed 
oil cutout to its line of quality cutouts, General Electric 
assures you of exactly the right cutout—vented or sealed 
—to meet your specific needs from 5.2 through 15 kv. 

Now you can be completely specific with your cutout 
investment: buy G-E vented cutouts for the majority of 
your applications—they’re completely adequate but much 
less expensive; buy G-E sealed cutouts only for such 
applications as submerged sites or hazardous atmospheres. 

When you select from General Electric’s full line of oil! 
cutouts, you are assured of positive load break, high 
current-interrupting capacity, and a full range of cable 


terminations for fast, easy installation 

For more information on the smallest, lightest, most 
economical cutouts in the industry, contact your General 
Electric Sales Engineer. Or, write for Bulletin GEA-7191, 
to General Electric Company, Section 488-07, Schenectady 


5, New York. 


Progress ts Our Most /mportant Product 


GENERAL @ ELECTRIC 
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<+l-TOP 
/ ROOF VENTILATOR 
cuts Maintenance Cost 


Entire motor-and-fan housing may be flipped back 90° to 
make motor, drive assembly and fan conveniently acces- 
sible above roof level. Such easy access to all working 
parts for quick inspection cuts maintenance costs sub- 
stantially by saving time and making the work easier. 
This new DeBothezat “flip-top” Power-Flow roof ventilator 
offers fan wheels from 12” to 48” in diameter and capac- 
ities to 43,070 CFM. A Vertical Discharge Model exhausts 
dust and oil-laden air at high velocity, to disperse con- 
taminants high enough to prevent their re-entry into 
building’s air supply. 


Write for illustrated Bulletin DR-7-61 


De Bothezat* 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals, Inc. 


Dept. PE-86!, EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY @ RIEHLE TESTING MACHINES ¢ DE BOTHEZAT FANS ¢ TOLHURST 
CENTRIFUGALS © FILTRATION ENGINEERS @¢ FILTRATION FABRICS ¢ NIAGARA FILTERS @¢ UNITED 
STATES GAUGE « AUTOBAR ¢ AUTOMATIC DEVICES « LAMB ELECTRIC COMPANY * HUNTER SPRING 


COMPANY © GLASER-STEERS CORPORATION 
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to 1365 at 100 rpm; bore solid to 9’ 
in. Lovejoy Flexible Coupling Co. 
For details, circle 25 on Post Card 


MOVABLE STAIRWAY that’s 
economical and easy to install 
Autostair is a moving stairway with 
two-way operation that’s safe and fast. 
It eliminates the need for separate 
“up” and “down” units, and runs only 


when needed. Manufactured in a com- 
pact, preassembled unit, installation 
costs (about $5000) and plant-oper- 
ation disruption are low. It can ac- 
commodate 450 persons per hour, and 
is suggested for installations where 
the cost of a conventional moving 
stairway would be prohibitive. Auto- 
stair Sales. 
For details, circle 26 on Post Card 


SUBSTATIONS of 500-kva 
Capacity, compact size 
Package-unit substations, Power-Zones 
combine compact size and easy hand- 
ling with capacities from 75 to 500 
three-phase kva, primary voltages to 
4800 v, secondary voltages to 600 v. 
\ forced-air cooling system with high 
temperature alarm is available to in- 
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FOR UP TO 
Ay EXTRA 


NET PROFTT 


In the Texaco man’s briefcase is a plan for cost control through « 


lubrication—Texaco’s “Stop Loss” Program. Management ir 
industries is already using it to cut operating costs. The 

savings go directly into profits. Up 4% is the average. To fi 
how you can turn excessive costs into profit, write for our 


tive folder: “How to Starve a Scrap Pile.” TEXACO INC 
135 East 42nd Street, New York 17, N. Y. Dept. E-202 
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crease kva capacity by one-third. Versa- 
tile construction permits use of many 
types of components. Metering equip- 
ment, high voltage air interrupter 
switches, main low voltage power cir- 
cuit breakers etc. can be furnished as 
required. Quiet operation is empha 
sized. Bulletin SD-137 gives details. 
Square D Co. 
For details, circle 27 on Post Card 





THERMOSTATIC TRAP pre- 
vents live steam loss 

For pressures from vacuum to 150 psig 

and temperatures to 425 F, the N-150 

trap is designed primarily for tracer 

lines, and small pieces of steam proc- 

essing equipment. It comes in %- and 


John Walsh 


veteran SBS soap counselor, 
specializes in industrial soil 
removal. Here’s his report 
after surveying a large paint 
manufacturing plant. 


“Workers in certain departments of this plant are in con- 
stant contact with soils that are hard to remove or irritating 
to the skin... for instance, paints, resins, thinners, pigments, 
and caustic soda. Management issued some protective cloth- 


ing, but this measure still left face, hands and arms unpro- 
¥4-in. sizes and operates on a true 


tected. Dermititis was on the increase. What to do? 


has cast steel body and forged steel 
cover, with Monel bellows. Baffle is 
designed to deflect live steam upward, 


balanced pressure principle. The trap 


“We recommended ‘bringing the washroom to the worker’ by 
installing SBS 30 Waterless Washstations in all of the sen- 
sitive areas. We knew from our survey that SBS 30 will re- 
by resulting in fast, snap-closed action, 
move all of these problem soils — quickly, safely and at very greater steam saving. Trap can be in- 
low cost per clean-up.” stalled horizontally or vertically (in 
this position, it is claimed freeze- 
Money-saving suggestions like this begin proof). W. H. Nicholson & Co 
with OPERATION PINPOINT-a thought- For details, circle 28 on Post Card 
provoking presentation filled with facts 
about skin hygiene and washroom main- 
tenance. The SBS soap counselor serving DUCT INSULATION offers 
your area can pinpoint the right soap to strength, easy installation 
do every skin cleansing job best and at Spun mineral fiber duct insulation- 
lowest cost in your plant. Let him show called E-Z Ply—is designed for great- 
you OPERATION PINPOINT . . . just er rigidity and strength at no sacrifice 
call your nearest SBS office, collect. in thermal insulating qualities. Be 
tween two and three times stronger and 
the washword of indusduy more rigid than company’s previous in- 
sulation, its breaking strength exceeds 
8 lb for 1-in. thickness 6 in. wide. In- 


sugar beet products co. . sulation is available plain or with fol 


lowing facings: Kraft paper vapor 








barrier | - é c ; -rim- 
SAGINAW, MICH. * Los Angeles, Calif. * Newark, N. J er bonded with asphalt; scrim 


CANADA: Chemical By-Products, Ltd., Toronto, Ontario 


reinforced aluminum’ foil laminated 
with flame-proof Kraft paper; em- 
bossed aluminum foil; and Neoprene. 
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General Electric Company’s Apparatus Service Shop in Detroit, Mich., uses Schrader 
air circuits to actuate and control this brazing machine. It enables one man to braze 120 
planet carrier gear assemblies for automotive transmissions in one hour. Double-acting 
cylinders, actuated by solenoid valves, lift the assembly into position within the coil for 
brazing the shaft to the gear, and lower it for water quench. JIC cylinders control the 
induction heating coil contacts. According to Frank A. Ross, the designer, Schrader’s Flow 
Control Velves close contacts so gently that they perform 750,000 cycles before needing 
replacement. In addition, air works successfully in a strong magnetic field, and the circuits 
can be simple. 
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TOUGH BRAZING JOB BECOMES A BREEZE... 
WITH SCHRADER AIR CIRCUITRY 


PROBLEM: Strong magnetic field . . . complex movement of 
parts .. . speed requirements . . . precise actuation of coil 
contacts. 

SOLUTION: Simple Schrader air control of mass production 
operations. 

Schrader Air Products are designed to operate together in 
varied combinations to produce practically unlimited re- 


sults. Their quality and versatility make them capable of 
simplifying production . .. while speeding it up . . . at un- 
matched low cost. Are you failing to ultilize fully the air you 
already have? Follow this Detroit plant’s example. Examine 
your production facilities with air in mind. Make many 
operations simpler and more efficient by applying any or 
all of the complete line of Schrader Air Control Products. 


FULL LINE OF QUALITY AIR CIRCUIT COMPONENTS * OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 
JNEARBY DISTRIBUTOR « STAFFED WITH AIR CIRCUIT EXPERTS - CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


o division of SCOVILL a 
ae _| Quaity AIR CONTROL PRODUCTS 


A. SCHRADER’S SON 


® Division of Scovill Manufacturing Co., Inc 


484 Vanderbilt Ave., Brooklyn 38, N. Y. 
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COSTLY 
CORROSION 
DAMAGE... 


COROBOND 
. .. acid-proof cement 
used with Ceilcote 


CEILCOTE E-900 ' Brick! 


. . » dependable coat- 
ing for severe corro- 
sion service! s- CEILCRETE 
- «+ + combined with 
glass cloth for extreme 
chemical resistance! 


COROCRETE 
. monolithic fioor- 
ing four times stronger 
than concrete! 


ENGINEERED FLOORS 


Ceilcote Engineered Floors are the answer to costly floor main- 
tenance problems caused by acid and alkali attack. And Ceil- 
cote floors are engineered to withstand impact, thermal shock, 
abrasion and expansion without cracking or spalling! The instal- 
lation shown above exemplifies Ceilcote’s comprehensive ap- 
proach to individual flooring problems . . . demonstrates how 
Ceilcote materials are carefully integrated to completely pro- 
tect all types of surfaces. Working under contract, competent 
Ceilcote engineers analyze your operating conditions . . . for- 
mulate materials . .. direct surface preparation and installation 
by Ceilcote construction crews. Some installations can be in- 
stalled under Ceilcote supervision or by plant personnel. This 
complete flooring package with guaranteed performance is 
available only from Ceilcote! 


Write today or call your nearest Ceilcote Representative . . . 


ALABAMA: BIRMINGHAM LY. 2-7201. CALIFOR- 
NIA: OAKLAND TE. 2-0103, SANTA ANA P.O 
BOX 625. COLORADO: DENVER Gi. 5-365) 
WASHINGTON, D.C. Ol. 6-4321. FLORIDA 
CORAL GABLES MO. 5-1965. ILLINOIS: CHI- 
CAGO AN. 3-1881. INDIANA: EVANSVILLE 
HA. 3-3597. MASSACHUSETTS: SPRINGFIELD 
RE. 6-5203. MICHIGAN: DETROIT UN. 4-687). 
MISSOURI: KANSAS CITY MI. 9-1312. NEW 
JERSEY: PRINCETON WA. 1-6969. NEW YORK; 
NEW YORK CO. 7-0276, ROCHESTER GR. 
THE CEILCOTE COMPANY, INC. 3-5918. N. CAROLINA: CHARLOTTE JA. 3-8784 
OHIO: CINCINNATI EL. 1-5765, CLEVELAND 
4915 Ridge Rood ° Cleveland 9, Ohio ER. 1-4558. PENNSYLVANIA: PHILADELPHIA 
Ki. 5-0720, PITTSBURGH AT. 1-8500. TENNES- 
SEE: KNOXVILLE 2-5770. TEXAS: HOUSTON 
JA. 2-1606. WASHINGTON, SEATTLE SU. 
3-9200. CANADA: OTTAWA CE. 3-7785. 
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Thermal conductivity is 0.24 at mean 
temperature of 75 F, and maximum 
temperature limit is 450 F. It comes 
in 2-by-4 ft panels, 1, 1-%4 and 2 in. 
thick. Light in weight and easily cut, 
it can be installed by conventional 
methods used for semi-rigid duct in- 
sulation. Baldwin-Ehret-Hill, Inc. 
For details, circle 29 on Post Card 





More information on any of these 
products can be yours without cost 
er obligation. Use reader Service 
Cards provided on pages 33--34. 





TURBINE PUMP for high head, 
low capacity use 


This turbine pump operates on pres- 
sure regeneration, by which a multi- 
vaned impeller engages and re-engages 
the liquid to develop high heads in a 
single stage. This regeneration cycle 
is repeated as many as 50 times as 
pressure it built up in the pump. When 
liquid reaches the discharge opening, it 
is allowed to escape and a close clear- 


ance stripper in the plates prevents the 
flow from continuing on to a suction 
area. This stripper lets the pump op- 
erate with large amounts of entrained 
gas, or vapor, which may have formed 
due to high vapor pressure of the 
liquid handled. A feature is replace- 
able casing plates. The pump is avail- 
able as a close-coupled monobloc or 
frame mounted. Worthington Corp. 
For details, circle 30 on Post Card 


GALVANIZED COATING is 
applied like paint 

Zinc Shield is 95 per cent zinc metal 

in liquid form; it is applied like paint 

and will withstand surface tempera- 
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Three great 
names in couplings 


NOW CARRY 
THIS CORPORATE 
SYMBOL 


a 
KOPPERS 
vv 


With the acquisition of the Thomas Flexible Disc 
Coupling line, Koppers now provides engineering 
solutions to a wide range of industrial coupling 
problems. Need a lubricated gear-type coupling for 
transmitting high loads? Koppers world-famous Fast’s 
coupling line does the job on shafts up to 32 inches. 
Need a maintenance-free flexible-disc coupling with no 
backlash? The highly engineered Thomas line holds 
the answer—with miniature couplings as small as 
1/12th of an ounce. Need a coupling to absorb impact 
or vibration? The Holset line of resilient, non- 
lubricated couplings protects equipment in most 
diesel, compressor and shock load applications. 


Because each of these coupling lines has its 
particular application in industry . . . and because 
each is a recognized name in the power transmission 
field . . . you can continue to buy them by brand— 
just as you have in the past. Of considerable 
importance are the experienced, extensive engineering 
and manufacturing services of the entire Koppers 
organization that are available to help you with 

your power transmission problems... . in 

any size, in any quantity, for any use. 


——— 


KOPPERS COMPANY, INC. (2i¥ay. 
COUPLING DEPARTMENT % 
Baltimore, Md. * Warren, Pa. 
Engineerea Products Sold with Service 
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tures to 400 F. May be used as primer 
or tough finish coat to resist salt spray 
and corrosive fumes. Application to 
bare metal surface at 1200 sq ft/gal 
deposits 4% oz of zinc metal coating. 
The Wilbur & Williams Co., Inc. 

For details, circle 31 on Post Card 


POWERFUL FLOODLIGHT 
uses quartz-iodine lamp 
The Quartzlite 1500, newest of com- 

pany’s Intenso line, makes use of 

1500-w quartz-iodine lamp. It is said 
to give a full 22 lumens per watt 
throughout a 2000-hr life, which is 


about 50 per cent greater output than 
that of a 1500-w PS 52 lamp. Its re- 
flector design provides an unusually 
efficient beam pattern—wide horizontal 
distribution with sharp vertical cut-off 
to eliminate excessive spill light. The 
Quartzlite 1500 is 1434 in. across, 9 in. 
high and 6% in. deep; it weighs 19 Ib. 
with pole fitter. Bulletin QL 15-161 
describes it. Appleton Electric Co. 
For details, circle 32 on Post Card 


JOINT SYSTEM TAPE for use 
in drywall construction 
Primary advantage of Embossed Tape 
is that it can remain stable under vary- 
ing humidity conditions, thus reduc- 
ing uneven expansion and edge wrink- 
ling—contributing factors in edge 
cracking of finished walls and ceilings. 
Other advantages include easier ap- 
plication, rapid drying with no air re- 
tention, and superior adhesion to wall- 
board surfaces. Based on concept of 
porosity without holes, tape is center 
embossed to permit air flow through 
roll of tape, and edge embossed to take 
up stretch in the skiving operation. 

Bestwall Gypsum Co. 
For details, circle 33 on Post Card 


170 


CORRUGATED PANEL in flex- 
ible continuous rolls 
Rololite comes in continuous rolls for 
use in skylightes, roofing, fencing, 
window walls, partitions, etc. Contin- 
uous length and extra width of the 
translucent fiber glass panel eliminates 
overlap and cutting wastes, saves in- 
stallation time, minimizes use of nails, 
mastics. One 40-by-50 in. roll covers 
over 166 sq ft. Material can be formed 
into circles, angles, curves; may be 
sawed, drilled, nailed. It nestles with 
2%-in. corrugated roofing, siding. Au- 

burn Plastic Engineering Co. 
For details, circle 34 on Post Card 


GLOBE VALVES feature 
basic design improvements 


Closer throttling control and elimina- 
tion of disc vibration and chatter are 
announced for these re-designed globe- 
type valves. Previous models had a 
rotating stem with rising handwheel 
and swivel disc; the new valves have a 


non-rotating stem with non-rising 
handwheel and fixed disc. This change 
is claimed to eliminate three disadvan- 
tages of conventional globe valves, in 
2-in. sizes and over ; stem vibration and 
disc chatter ; galling between stem foot 
and disc; and the tendency of the con- 
ventional-type stem to cut a spiral 
through the packing, which can cause 
excess leakage. Improved throttling 
control is possible because the “key” 
that prevents stem rotation is fitted into 
a slot in the bonnet yoke. Since this 
key moves in relation to the yoke, it is 











G-B SNAP*ON 
DISTRIBUTORS 


Ohio, The Asbestos Supply Co 
, Ga., Industry insulation Co 
ALBANY, MN. ¥., Hudson Valley A 


sbestos Corp 
ALBUQUERQUE, N. M., Mt. States insulation Co 
AMARILLO, Tex., McDonald Eng es! ig Co 
Morrison Supply Co 
ANDERSON, S. C., Building Material & Equipment Co 
ATLANTA, Gs., Reynolds Aluminum Supply Co 
Parker-Rice Insulation 
AUGUSTA, Ga., The Noland Co 
AUSTIN, Tex.. "Cinbar Engineering Co 
BALT a iad., Leroy Insulation Co 
BANGOR, Me. Eastern Glass Co 
BATON ROUGE, Eagle Asbestos & b Pasting Co 
BEAUMONT, Tex., Cob 


BILLINGS, Mont., * her Supply, ! 
BIRMINGHAM, Ala pvesits ym Pen Supply Co 
ik & Fletcher Supply 
esters aChemtea! & Supply Co 
Homans-Kohler, Inc 
a Robert A poathey Co., Inc 
Ga., Baker Bros., 
Y., ‘industrial tasstetion Sales, Inc 
vi. Pipe Insulators. inc 
Ml, The Lewie-David Co 
S. C., Baker Bros. inc 
W. Va., Asbestos & Insulating Co 
C., D & B Insulation Co 
Tenn., The Noland Co 
m., C. Carlson Co 
Cuiberg Asbestos & Cork Co 
CHRISTOPHER, I1!., Hoe Supply Co 
CLEVELAND, Ohio, Ohio Asbestos & Insulation Co 
, Ohio, Santeler Brothers; Culberg of Ohio 
CORPUS CHRISTI. Tex., Precision insulation Co 
DALLAS, Tex., Acme insulation & Supply Co 
Electrical Supply Corp 
Payne. Ladewig. inc 
DAVENPORT, lowa, Republic Electric Co 
DAYTONA BEACH, Fia., 8 & F insulation Co 
oly tit., The Lewie-David Co 





, Plateau Supply Co 
JES MOINES, ‘Towa, !owa Asbestos Company. Inc 
DETROIT, Mich., The Walter Rankin Co 
EL PASO, Tex., insulation Specialties Co 
M&M Refrigeration & Sply. Co 
ERIE, Pa., Laco-McMullen Co 
EVANSVILLE, Ind., Geo. Koch Sons, Inc 
. ¥., Laco Rooting 
.» Ball Distributing & Engineering Co 
» fade M. H. Hilt, Inc 
Bracken Co 
GAINESVILLE. Fis., Baker Bros., Inc 
GRAND R . Mich., M.S. Knee Co 





GRE! Starr Davis Co., Inc 
GULFPORT, Miss., Paine Supply Co 
HONOLULU, Hawaii, Parker-Fallis Insulation Co., Inc 
HOUSTON, T Precision insulation Co 
INDI ANAPOL ind., Lyon Lumber & Seely Co 
{RON MOUNTAIN, Mich., Champion, In 
JACKSON, Miss., Paine Retr: ration Supply Co 
JACKSONVILLE, Fia., Baker Bros.. inc 
Eckles Distributors, Inc 
Ferber Sheet Metal Works 
Reynolds Aluminum Supply Co 
Mo., Jeglt n Cement Co 
Rana city , Central Supply Co 


Insulation & Acoustica! Specialties. inc 


Kelley Asbestos Prod 
KEWANEE, I1i., Mechanica! Insulation Co.. Inc 
KINGSPORT, Tenn., Willis Supply Kingsport, Inc 
KNOXVILLE. La Willis Supply Co. 
LAKE CHARLES, o Sure Supply Co.. inc 
olar Supply Co 
LOS ANGELES, Calif., yt Insulation Co., Inc 
lestern Fibrous Glass Products Co 
LOUISVILLE, Ky., General insulation & Roofing Co 
LUBBOCK, Tex., Mechanica! Equipment 
Morrison Supply Co 
MACON, Ga., Industry Insulation Co 
MARIETTA, Dhie, Asbestos & insulating Co 
MEMPHIS, Tenn., Gibbons Supply Co 
John A. Denie's Sons Co 
MIAMI, Fia., Reynolds Aluminum Supply Co 
Southern Meta! Products Co 
Industrial Insulators, Inc 
MILFORD, Ohio, Insulation Coots S Sup. Co 


» Asbestos Products lac 
Shook & Fletcher Insulation 
MONTGOMERY, Me, Shook & Fletcher Insulation 
EAD, , Fargo Moorhead Insulation Co 
eae ae Tom. Reynolds Aluminum Supply Co 
NEWARK, WN. J., Eastern Steam Speciality Co 
Robert A. Keasbey Co., inc 
NEW ORLEANS, La., Eagle Asbestos & Packing Co 
NEW YORK, N. Y., Eastern Steam Specialty Co 
jobert A. Kea: Co., inc 
ODESSA, Tex., Western Chemica! & Supply Co 
jorrison Supply Co 
OKLA. CITY, Okla., Bal! Distributing & Engineering Co 
c . Nebr., Cardinal Supply & Mig. Co 
ORANGE, Conn., Insulation Supply Co 
ORLANDO, Fia., Baker Bros., inc 
P, iH, Ky., Triangle Insulation Co 
PASCAGOULA, Miss., Shook & Fletcher Insulation 
PHILADELPHIA, Pa. John F. Scanian, inc 
NIX, Ariz., Williams Insulation Co 
PITTSBURGH, Pa., Dravo Corp., Keystone Div 
PORT ARTHUR, Tex., Coburn Supply Co., Inc 
PORTLAND, Me., Eastern Glass Co.. Inc 
PORTLAND, Ore., Western Fibrous Glass Products Co 
RALEIGH, N. C., Reynolds Aluminum Supply Co 
RAPID CITY, S. D., Robbins & Stearns Wholesale 
RED BANK, NW. J., Altex Pipe & Supply Co 
RICHMOND, Va., Reynolds Aluminum Supply Co 
NOKE, Va., C. E. Thurston Co 
FORD, Ili., Mott Brothers Co 
SACRAMENTO, Catit. The Brookman Co 
SALT LAKE CiT Y, Utah, Bullough Asbestos Sup. Co 
ON! ‘ex., San Antonio Machine & Supply Co 
SAN DIEGO, ate Western Fibrous Glass Products Co 
SAN FRANCISCO, Calif., Western Fibrous Glass Prod. Co 
The Brookman Co 
SAVANNAH, Ga., Baker Bros., inc.; The Brower Co 
Reynolds Aluminum Supply Co 
SEATTLE, Wash., Western Fibrows Glass Products Co 
SHREVEPORT, La., Frith Sates Co 
agg Mass., insulation Products, Inc 
. Lous, e.. Refrigeration Supplies, inc 
rT. PAUL, Minn., Asbestos Products, Inc 
sYR. Y., Burnett Process, inc 
ALLAHASSEE, Fia., Baker Bros., inc 
AMPA, Fia., Eagle Roofing & Art Meta! Works, Inc 
BA, Okis., Bal! Distributin LS Engr. Co 
LO, Miss., Paine Supply 
VALDOSTA, Ga., Baker Bros ios 
WASHINGTON. D. C., Walter E. Campbell Co., Inc 
way , Baker Bros., inc 
WEST PALM BEACH, Fia., Southern Metal Prod. Co 
WICHITA, Kans., Wichita Sheet Metal, Inc 
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Cut installation costs up to 50% 


with 6B QNAP:OQN 


G-B Snap+On’s ability to provide maxi- 


Simply spread G-B Snap+*On open at 
the seam, slip over the pipe and let it snap 
shut—that’s how easy it is to cut instal- 
lation time in half with G-B Snap+On. 
The highly resilient glass fiber construc- 
tion of this one-piece pipe insulation (in 
sections up to 6’ in length and up to 36” 
IPS ) insures a snug fit with the seams 
tightly butted together. 


mum protection against heat loss or gain 
is second to none among all general 
purpose pipe insulations. In fact, G-B 
Snap+On requires less insulation thickness 
than most other pipe coverings to provide 
the same insulating efficiency. Any way 
you look at it, you save time and money 
with G-B Snap+On, 


WRITE FOR COMPLETE INFORMATION TODAY, 


GUSTIN BACON pracy Coy. MIDI 


232 W. 10th St., Kansas City, Missouri 


Thermal and acoustical glass fiber insulations . . . Molded glass fiber pipe insulation . . . Couplings and fittings for plain and grooved end pipe 
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PUMCUPS 


outlast ordinary 
packings 


104 


e in hydraulic and pneumatic mechanisms 
e in reciprocating pumps 


With Darcova Pumcups...regard- 
less of wear, pressure keeps Pum- 
cups hugging cylinder wall. 


Operating costs go down and efficiency goes up when Darcova Pumcups 
go in! Here’s why: 
e@ Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 


@ Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 


@ Maintenance costs are reduced, because you have fewer replace- 
ments, less downtime. 


Available in three textures—hard, medium and soft. Also in regular 
or 100% nylon composition. Size ranges from %,” to 20”. For all the 
facts on Darcova Puracups, write for Bulletin 5903. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 14, Pa. 


TRADE MARK 


fet O8-Gimar COMPOSINON Cur 
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possible to calibrate the yoke in terms 
of the degree of throttling desired. Now 
available in the new design are 150-Ib 
globe, angle and Y valves in 2-in. sizes 
and larger, in corrosion-resistant alloys 
for application in chemical, food, pe- 
troleum and other proccessing indus- 
tries. Alloy Steel Products Co. 
For details, circle 35 on Post Card 


AIR-COOLED CONDENSERS 
for roof or ground level 
The BUVH series of air-cooled con- 
densers, for industrial air conditioning, 
includes models for horizontal and vet 
tical air flow, ratings from 20 to 60 


tons. The units are designed for roof 
top or ground level installation, can be 
used with manufacturer’s Type CLS 
compressors. Inner-fin-coil construc- 
tion of these condensers permits a new 
compact size, and by reducing the in- 
ternal volume of the condenser, less 
refrigerant charge is required. The 
coil is designed to assure low static 
pressure drop with less fan horsepower 
and lower operating costs. Westing- 
house Electric Corp. 
For details, circle 36 on Post Card 


PRIMER can be used on damp 
concrete floors 


Penntrowel Damp Surface Primer 
makes possible installation of floor 
coatings without long drying time. It 
helps assure firm bonding in many 
cases where surfaces are believed dry, 
but actually contain some moisture. It 
can be applied with a stiff brush after 
normal cleaning. This primer is a two- 
component, semi-viscous amber liquid 
with bonding strength greater than 
concrete, brick or wood. Compatible 
with other Penntrowel resin products, 
it resists acids, alkalis, oils and solvents 
and offers good thermal shock resist- 
ance. A gallon covers 100 to 150 sq 
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Now... 


Westinghouse 

Static Slipsyn’ Control 

includes 3 more static protective 
features for synchronous motors 


STATIC “SLIPSYN” 


RONOUS MOTOR CONTROL 


1. STATIC DAMPER WINDING NETWORK 
protects synchronous motors against damage 
by locked rotor or excessively-long starting 
conditions. This circuit may be quickly and 
easily added to your present static units. 


2. STATIC FIELD LOSS NETWORK protects 
motors against abnormal conditions resulting 
from loss of d-c excitation. 


3. STATIC INCOMPLETE SEQUENCE NET- 
WORK protects the motor in case it fails to 
sequence properly during start up. 


These features, added to the basic Westinghouse 
exclusive Static Slipsyn control make Static 
Slipsyn more than ever, the best control avail- 
able. Its advantages: 


Most accurate synchronization system 
available—accuracy up to 99% of synchronous 
speeds — not affected by machine vibrations. 


*Trademark ‘ 43-2801) 


PATENT NO. 2,530,997 . 


PATENTS 


Adjustable pull-out protection —climinates 
nuisance tripping due to transient conditions — 
easily adjusts from the front —can be set to 
re-synchronize or shutdown on actual pullout 


No maintenance — completely static tran- 
sistorized synchronizing system — uses no 
moving parts — components are impervious to 
humid, corrosive or dirty atmospheres — there 
are no relays to burn, pit, inspect or repair 


Applicable to all synchronous motor star- 
ters—same sized package for all applications 
— for both high and low voltage — whether for 
new motor installation or for relay replacement. 


For additional information on the advantages 
of Static Slipsyn Control for synchronous motors 
in all manufacturing operations, call your local 
Westinghouse sales engineer or write to: 
Westinghouse Electric Corporation, General 
Purpose Control Department, P.O. Box 2025, 
Buffalo 5, New York. 


You can be sure...if it’s Westinghouse 
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Clarke 


Walking Type power 
sweepers in 27” and 
36” swath sizes. Rid- 
ing sulky available 
for 36” size. 


anti { its 


\ 


A 


Riding Type sweeps 
36” swath, is easily 
maneuvered, even in 
congested areas. 


Heavy Duty Riding 
Type sweeps 36” 
swath, is built like a 
tank for ‘round the 
clock use. 


CUT SWEEPING COSTS UP TO 80% 


These rugged workhorses will outstrip twenty men with pushbrooms 
in sweeping large floor areas! They cover from 35,000 to 100,000 sq. ft. 
per hour, sweeping right up to the walls, picking up all debris and dust. 
Available in walking, sulky and riding types to reduce your sweeping 
costs as much as 80% . . . give you labor costs as low as 15¢ per hour! 

For a demonstration on your floors, write for full details and name 
of your nearest Clarke Power Sweeper distributor. 


828 Clay Avenue, Muskegon, Michigan 
Authorized Sales Representatives and Service 
Branches in Principal Cities 

In Canada: Clarke Floor Machine Co., (Canada) 
Ltd., 21 Advance Rd., Toronto 18, Ont. 


FLOOR MACHINE COMPANY Distributed by: Rudel Machinery Company Limited, 


Montreal 3, Quebec 
N OF STUDEBAKER-PACKARD 
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ft, depending on roughness of surface. 
It is stable in storage for long periods 
Pennsalt Chemicals Corp. 

For details, circle 37 on Post Card 


COMBINATION STARTER has 
multiple-step interlocking 
Designed to meet NEMA-12 (indus- 
trial) and NEMA-5 (dust-tight) 
standards, this fusible safety combina- 
tion starter is available with Size 0, 1 
or 2 contactors and 30- or 60-amp 
diconnects. Additional optionals offered 
include third-line overload protection, 
dual control-circuit fusing, and extra 
transformer capacity. The disconnect 


switch features a visible-blade design, 
silver-alloy contacts, snap-action opera 
tion, and interchangeable fuse clips 
Maximum operator protection is pro 
vided by multiple-step interlocking 
design of enclosure door latch and dis 
connect switch. To assure dust-tight 
operation, the door latch is designed to 
prevent turning the disconnect switch 
“on” until the door is completely closed 
and fully latched. Complete starter unit 
can be removed from or reinstalled in 
the enclosure, since no disassembly of 
the disconnect operator mechanism is 
necessary. Disconnect and starter are 
mounted on a heavy gage sheet metal 
plate. The Clark Controller Co. 
For details, circle 38 on Post Card 


BASIC CIRCUIT BLOCKS 
for machine control 
Twelve basic circuit blocks for indus- 
trial machine control and other applica- 
tions requiring logic functions are 
announced as featuring high reliability. 
Each block consists of one or two basic 
logic circuits performing specific func- 
tions, such as: flip-flop, pulse shaper, 
gate circuits, inverter amplifier, emitter 
followers etc. Individual components 
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POWELL PERFORMANCE PAYS OFF 


Any way you look at it, Powell performance really pays 
off. Take “availability” for instance. 


You'll find that Powell makes just about any type of 
valve you may need—for oil, water, gas, steam, air 
and corrosive fluid applications. The same holds true 
for virtually any temperature and pressure. What's 
more, you'll find Powell valves are available in in- 
dustry’s widest selection of bronze, iron, steel and 
special alloys—from aluminum to zirconium. (The fact 


a 


is, Powell pioneered application of special alloys in 
valve design.) 


In short, you'll find Powell performance also includes 
outstanding availability—of exactly the type valve you 
need. And, since Powell maintains large stocks both 
at the factory and key points across the country—you 
get exactly what you need, when you need it. For further 
information, contact your nearby Powell Valve distrib- 
utor or write The Wm. Powell Co., Cincinnati 22, Ohio. 


Pes 


115th year of manufacturing industrial valves for the free wor! 


POWELL DEPENDABLE VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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SPENCER VACUUM SYSTEM 8... 








of the blocks are mounted on a printed 
wiring board, placed in a synthetic 
resin case, and encapsulated. Blocks 

FF SPEEDS PRODUCTION are color coded for recognition of cir- 
; cuit function. Amperex Electronic 


Corp. 
For details, circle 39 on Post Card 


EMERGENCY LIGHT for out- 


door applications 
Electrical components in the Light 
Warden 300 Series are hermetically 
sealed against moisture, dust or cor- 
rosion for outdoor applications. Rub- 
ber gasketed throughout, the rugged 
units feature corrosite finish, have a 
battery choice with capacities from 40 
to 105 amp-hr. They are self-charg- 
ing, operating from regular house cur- 
rent, with high rate charge for re- 
storing energy after use, and trickle 
charge to maintain energy level. Elec- 
tric Cord Co. 
For details, circle 40 on Post Card 














PUMPING UNIT solves pres- 


sure-volume problems 
Accupressure is a compact pumping 


system for maintaining constant water 
pressure within 1% to 2 per cent limit 
despite varying demand. It is intended 
for use in buildings where large 
volume and constant pressure are re- 
quired but where demand varies, and it 
replaces roof and basement pressure 


At Charles W. House & Sons, Inc., Unionville, Connecticut, a single 
Spencer vacuum system contributes to plant efficiency and oper- 
ating economy in two important ways, by: 


SPEEDING PRODUCTION—At the machines where washers are 
stamped from felt strip, vacuum picks up the washers, conveys 
them to containers and carries off the fuzz and dust—leaving 
washers clean. 


SIMPLIFYING MAINTENANCE—Cleaning is quick and thorough 
with Spencer vacuum. And because dirt and litter is carried off tanks. The unit consists of a centri- 
through an enclosed piping system, there’s no hazardous, un- fugal pump (Type S or KS), a con- 
healthful recirculation of dust or lint. stant speed motor and a fluid drive 


“a= : : $i device 
For a no-obligation analysis an i coe, 6 ie CEN 
s y and suggestions on how Spencer which governs depth of a scoop tube 


vacuum may be able to meet your production, conveying or main- on the fluid drive. This action raises 
tenance needs, write outlining your particular problems. or lowers speed of output shaft to the 
pump. Manufacturer claims that when 
properly applied and adjusted the bhp 
requirements of the unit will never ex- 
ceed that required on the curve at the 
design point. Maintenance is limited 
to normal bearing and packing inspec- 
tion and without air in the system 
corrosion problems are eliminated. 


TURBINE COMPANY Allis-Chalmers Mfg. Co. 


HARTFORD 6, CONNECTICUT For details, circle 41 on Post Card 


Circle 607 rd, 33 
e on postcard, page PLANT ENGINEERING 


Request Catalogs No. 155B “Spencer Vacuum", and 
No. 143-B “Pneumatic Conveying”. 
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only Iimperial-Eastman offers every tool 
you need for your best tube circuitry 


Here’s why: Imperial-Eastman offers the right tool for every 
purpose—cutting, flaring, bending, deburring, reaming, swag- 
ing, sizing, refacing. It’s the most complete line in the industry. 
No matter what fitting or tube size you work with (from 1%” 
to 41”) there’s an Imperial-Eastman tool for the job. Every 
Imperial-Eastman tool is job-matched to perform highest quality 
work at maximum efficiency. Every one is precision-engineered 
to deliver maximum performance. 

To be sure your tube circuitry is always at its best, insist on 
Imperial-Eastman tubing tools. Write for Catalog 3121. 


IMPERIAL EASTMAN 


imperiol-Eostmon Corporation Genero! Offices: 6300 West Howerd Street, Chicoge 48, Illinois 





imperial-Eastman Corporation (Canada) Lid., Barrie, Ontario + imperial-Eastmon, $.A., Apartade Postal 26544, Mexico 13, D.F. 
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STANDARD CATALOGS, bulletins and handbooks are described here to help 
plant engineers maintain a permanent data file. To order this free lit- 
erature, use Reader Service Cards provided for you on pages 33-34. 





PUMPS, COMPRESSORS~— 
Centrifugal Pumps 


Applications and features of centri- 
fugal pumps for boiler feed, process- 
ing, drainage, washer and booster 
service are detailed in 8-pp File 
1440-A. Construction details, dimen- 
sions, selection chart and fitting data 
given. Dunham-Bush, Inc. 


For a copy, circle 301 on Post Card 


Close-Coupled Single Suction Pumps 
Mechanical, hydraulic and application 
data is featured in Bulletin 975-G, 
24 pp, on close-coupled single suction 
pumps—special small, small, medium, 
large and oversize. Parts list in- 
cluded. Buffalo Pumps Div., Buffalo 
Forge Co. 
For a copy, circle 303 on Post Card 


Cooling Tower Pump Guide 

Bulletin CT-360, 8-pp, is a six-step 
guide for planning pump and piping 
requirements of cooling tower instal- 
lations. Covers amount of water to 
be circulated; layout of piping sys- 
tem; static head and pressure drop; 
pump selection; pipe sizing. Bell & 
Gossett Co. 

For a copy, circle 304 on Post Card 


Packaged Compressor Stations 
Operational and design features of 
packaged compressor stations for gas 
lift, repressuring, recycling, plant 
feeders, refining, gas transmission, 
multi-service and other applications 
are covered in Bulletin 191, 6-pp. 
Clark Bros. Co. 


For a copy, circle 305 on Post Card 


Rotary Air Products 

Performance curves and engineering 
tables along with data on features 
and advantages of rotary air prod- 
ucts, including air motors, air com- 
pressors, vacuum pumps given in 12- 
pp Catalog 660. Gast Mfg. Corp. 

For a copy, circle 307 on Post Card 


Feather Valve Compressors 

Installation advantages, operation 
and maintenance details for YC and 
DYC feather valve compressors, from 
75 to 350 hp, are outlined in 32-pp 
Bulletin 3620-BI. Worthington Corp. 


For a copy, circle 308 on Post Card 


Heavy Duty Air Compressors 
Performance details and basic con- 
struction features of heavy duty air 
compressors for continuous operation 
are detailed in 36-pp Bulletin A-43. 
Data tables and fold-out drawings in- 
cluded. Joy Mfg. Co. 
For a copy, circle 309 on Post Card 
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Compressors for Industrial Use 
Design features and’ applications of 
unit type to 15 hp and stationary 
type to 100 hp compressors are de- 
tailed in this Bulletin SG 3. Le Roi 
Div., Westinghouse Air Brake Co. 


For a copy, circle 310 on Post Card 


The Compressor Valve Story 
Operation and importance of valves 
in modern reciprocating compressors 
are described in 44-pp Form 3222. 
Question-and-answer format details 
demands made on valves and their 
function in a compressor. Booklet 
traces evolution of valving from 18th 
century. Ingersoll-Rand Co. 


For a copy, circle 31! on Post Card 


PACKINGS, GASKETS, SEALS 


Mechanical Packings 

Featured in 24-pp Catalog 60 are 
multi-purpose Bel-Vee V-ring pack- 
ings, criss-cross braid packing, 
twisted foil packings, for oil and dis- 
tillate temperatures to 1000 F. The 
Belmont Packing & Rubber Co. 


For a copy, circle 313 on Post Card 


Piston Packing Data 

Sixteen-pp Bulletin 5903 presents en- 
gineering data on Darcova Pumpcups 
for packing pistons of air and hy- 
draulic cylinders, and reciprocating 
pumps. Darling Valve & Mfg. Co. 


For a copy, circle 314 on Post Card 


Industrial Mechanical Seals 
Performance and design features of 
Mechanipak PK mechanical seals for 
a variety of operating conditions are 
detailed in 8-pp Bulletin AD-150. 
Garlock, Inc. 

For a copy, circle 315 on Post Card 


Internal Mechanical Seals 
Bulletin CP-575 features internal 
seals suggested for use at pressures 
from 28-in. Hg vacuum to 100 psi 
and from —80 to 500 F. Chemical & 
Power Products, Inc. 

For a copy, circle 316 on Post Card 


MECHANICAL POWER 
TRANSMISSION 


Adjustable Speed Drives 

Bulletin 2900, 6-pp, describes four 
types of packaged adjustable speed 
drives and gives details on ratings, 
speed ranges, type enclosures, asso- 
ciated controls and modifications. 
The Louis Allis Co. 

For a copy, circle 318 on Post Card 





Adjustable Speed Fiuvid Drives 


Bulletin 9819, 8-pp, describes adjust- 
able speed Gyrol fluid drives, 1- to 
25-hp, giving advantages, applica- 
tions, components and operation. In- 
dustrial Div., American-Standard. 


For a copy, circle 319 on Post Card 


Flexible Cushion Couplings 

Two new types of Para-flex couplings 
—one for high speed, high torque use 
and another for flywheels of internal 
combustion engines—are described in 
20-pp Bulletin 901A along with the 
standard Para-flex. Engineering data, 
photos included. Dodge Mfg. Corp. 


For a copy, circle 321 on Post Card 


Heavy-Duty Couplings 

Catalog 70, 12-pp, contains engineer- 
ing and application data on dihedral 
spindle shaft couplings for mills and 
allied equipment for metal, paper, 
rubber, chemical, food industries. 
Ajax Flexible Coupling Co., Inc. 

For a copy, circle 322 on Post Card 


Couplings for Electric Motors 
Folder 2975, 6-pp, describes low cost 
geared flexible couplings designed for 
transmitting power to pumps, com- 
pressors, generators, speed reducers 
etc. Link-Belt Co. 

For a copy, circle 323 on Post Card 


Controlled Tensioning 

Bulletin 4161 tells how use of drive 
tensioner eliminates shock loading 
through excessive chain vibration, 
and horsepower loss through belt 
slippage. Brewer Machine & Gear Co. 


For a copy, circle 325 on Post Card 


Anti-Friction Bearings 

Catalog 424-D, 8-pp, gives capsule 
presentation of company’s line of an- 
ti-friction bearings, describing each 
product. SKF Industries, Inc. 


For a copy, circle 326 on Post Card 


Industrial Rubber Products Guide 


Bulletin BHM-10, 40-pp, describes 
such rubber products as V-belts and 
sheaves, V-belting and flat belts, hose 
and couplings, rubber lined products 
and molded rubber goods. Dimen- 
sional tables, hose selector guide pro- 
vided. The Gates Rubber Co. 


For a copy, circle 328 on Post Card 


HEATING, VENTILATING—— 


Industrial Unit Heaters 


Direct-fired, vertical delivery unit 
heaters, designed to solve heating 
problems in commercial and indus- 
trial buildings, are covered in 6-pp 
Bulletin IGV-660. Modine Mfg. Co. 


For a copy, circle 330 on Post Card 


Heater Test Code 

Presented in 22-pp Bulletin 20 is a 
revised code for testing propeller- 
type steam unit heaters. Establishes 
uniform methods for tests on heaters 
using dry steam as heating medium 
and serves as a standard for develop- 
ing performance ratings. Air Moving 
& Conditioning Ass’n, Inc. 


For a copy, circle 332 on Post Card 
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CHROMALOX Flange-Type ELECTRIC IMMERSION HEATERS 


Fast, Uniform, Leak-Proof Heating 
for water, hard-to-contain liquids and gases 











Chromalox Flange-Type Electric Immersion Heaters are quick, easy 
and economical solutions to heating compressed air and other gases, 
for super-heating steam and for heating liquids of all types, including 
Dowtherm, Arclor, Prestone and similar heat transfer mediums. They 
are particularly well adapted to special high-temperature/high-pressure 
applications and for use in corrosive solutions. The relatively small 
displacement of the heaters and their high outputs, make them ideal for 
large volume heating with minimum work-area interference with the 
tank and minimum impedance to the flow of fluids. Standard heaters 
furnished with 150 psi flanges, special flanges withstand up to 4500 psi. 


CHROMALOX 
ELECTRIC HEAT 


a On On a COMFORT 
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GET THE FACTS 


See for yourself how 
Chromalox Immersion Heat- 
ers can help improve effici- 
ency and/or decrease costs 
Write for Catolog 60 and 
Industrial Process Bulletins. 


EDWIN L. WIEGAND COMPANY 
7553 THOMAS BLVD., PITTSBURGH 8, PA 
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Another case history on TORIT Dust Collectors 


“THE GRIEVANCE COMMITTEE IS HERE 
..» ABOUT THAT DUST AGAIN!” 


“This was the third time in a month that the grievance com- 
mittee had complained about the dust in the shop. And this 
time they wanted to know what I intended to do about it. 

“Frankly, I was on the spot. Oh, not that I blamed the 
workers. I knew the shop was dirty. How could it be anything 
else with grinding machines running 16 hours a day? And I 
was as unhappy about the situation as the employees were. 
Poor employee morale was serious enough—and absenteeism, 
machine wear, misalignment and down time caused by dust 
was costing plenty. 

“Then I remembered a salesman with a dust collecting ma- 
chine system had called on me a few months back. I dug his 
card out of the file and found he was from the Torit Com- 
pany. I got him in pronto—and I bought one of his Model 90 
Cabinet machines for less than $1,000. It services four sur- 
face grinders and it really performs. A month later I had Torit 
Dust Collectors installed for the rest of the machines. 

“Torit Dust Collectors have practi- 
cally eliminated the dust in our shop. And 
you can imagine the effect this has had on 
employee morale. People are happier and 
healthier. Absenteeism is no longer a 
problem and our production rate is 
higher than ever.” 

Torit can solve your dust problems. For 
complete facts on dust... and how to con- 


trol it... write 
Cabinet Model 90 


= © R I "Tr manufacturing company 


1831 Rankin St., St. Paul 16, Minn., Dept. 1831 
Circle 610 on postcard, page 33 











DATA FILE 


(Begins on page 178) 


For Controlled Heating 

Bulletins CS300-A, CS301-A and CS- 
302-A explains how to get perfect, 
controlled heating comfort without 
ducts, blowers or heat exchangers 
with infra-red gas heaters. The four- 
rayhead infra-red heater (48,000 
Btu/hr) and the two-rayhead infra- 
red heater (24,000 Btu/hr) are fea- 
tured with engineering data. Perfec- 
tion Div., Hupp Corp. 

For a copy, circle 334 on Post Card 


industrial Heater Guide 
Descriptions, technical data and ap- 
plication photos on combination oil/ 
gas industrial heaters are contained 
in 12-pp bulletin. Performance 
charts, dimensions, capacities, horse- 
power, diagrams and plumbing data 
included. Lennox Industries Inc. 


For a copy, circle 336 on Post Card 


Power Roof Ventilators 

Bulletin DB3-200, 8-pp, features 
Type L-CRF centrifugal power roof 
ventilators for exhaust applications 
up to 2 in. static pressure. Includes 
data on four larger sizes with capac- 
ities to 27,290 cfm. Describes the 
backward curved Air-foil design 
blades, direct-connected drive, mo- 
tors. Ilg Electric Ventilating Co. 


For a copy, circle 337 on Post Card 


Efficient Roof Ventilators 
Engineering data on roof ventilators, 
fans and blowers—including the Ver- 
tijet, automatic Airjet, reversible, 
mushroom head and stack cap types 
—is presented in 16-pp Bulletin A- 
112E. Hartzell Propeller Fan Co. 


For a copy, circle 338 on Post Card 


Air Moving Equipment 
Bulletin DB-45, 20-pp, contains data 
on roof ventilators, bifurcators, axial 
flow vent sets, and air jets with rat- 
ings. DeBothezat Fans Div., Ameri- 
can Machine and Metals, Inc. 

For a copy, circle 340 on Post Card 


Industrial Exhaust Fans 
Featured in 16-pp Catalog 707 is a 
line of exhausters with cast iron 
housings and side-plates for a wide 
range of services. Performance ta- 
bles included. Clarage Fan Co. 

For a copy, circle 342 on Post Card 


Industrial Exhausters 
Three types of industrial exhausters 
material handling, air handling 
and open wheel—are detailed in 32- 
pp Bulletin FIl-110-B. Design, con- 
struction, performance, capacity rat- 
ings and dimension data given. Buf- 
falo Forge Co. 
For a copy, circle 343 on Post Card 


DUST, FUME CONTROL=—— 


Dust Control Systems 


Bulletin 104, 36-pp, on dust filters, 
gives information on dust control 
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SUPERIOR 
PRECIPITATOR 
PERFORMANCE 


—how it’s 
helped by Buell’s 


exclusive 
emitting system 
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COLLECTING 
ELECTRODE 


COLLECTING 
ELECTRODE 


AREA 
EMISSION 


EMITTING 
ELECTRODE 


HIGHEST EMISSION —TOP EFFICIENCY — The pat- 
ented spiral shape of emitting electrodes in the 
Buell precipitator presents collectors with areas 
of maximum emission per unit of power input. 
Because there is no problem of efficiency- 
destroying misalignment here, you can apply 
maximum voltage to achieve peak are 
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SEALED 
COMPARTMENT 


SEALED 
INSULATOR 


HEATER 


QUARTZ INSULATORS — SEALED COMPARTMENTS 
— Special temperature- and shock-resistant 
quartz insulators are sealed in individual com- 
partments. This prevents circulation of dirty gas 
from the precipitator, without the need for costly 
ventilating systems. Thermostatically controlled 
heaters prevent condensation during wan 




















LESS THAN 2% REPLACEMENT — Each stainless 
steel Buell Spiralectrode is firmly fixed top and 
bottom to a rigid frame (A). Self-tensioned in this 
way, the electrode does not sway or lose align- 
ment as shown at (B), even under current surges 
or varying gas flows. Buell’s 10-year replace- 
ment record in this critical area is under 2%, 
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RUGGED SUSPENSION — Buel! SF Electric Precipi- 
tators are designed and built to take extremely 
rugged operating conditions. The emitting frame 
is constructed of heavy-gauge steel and the whole 
unit is held rigid by four supporting insulators. 
Because of this rigid box-type construction, mis- 
alignment or arcing is not a problem. 








5] 7 


Buell Engineering Co.,Inc., Department G, 123 
William Street, New York [ 
38, New York. Electr 
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Operator (at right) applies fiber 
giass-binder mix to preform 
screen. Helper is removing 
cured preform which has just 
come out of oven. 


Newly made preform travels 
into first curing zone as empty 
screen moves to application 
station. 


NEW FIBER GLASS 
PREFORMER-CURING OVEN 


WORK ROTATES... PRODUCTION IS DOUBLED 


With Sly’s new Preformer-Curing Oven, Plastic Products Corpo- 
ration, Bedford Heights, Ohio, produces finished fiber glass preforms 
on the average of one a minute. Production rate of the preformed 
shapes, which are used as reinforcement in a range of plastic 
products, is twice that of the previous method. 


Sly design insures a better product as far as both curing and shape 
retention are concerned. Heavy manual labor is eliminated. And 
the installation takes up a space that is only 11 feet square. 


Sly has applied the principle of the familiar revolving door to make 
all operations continuous. At the application station the fiber glass- 
binder mixture is sprayed onto the preform screen. The newly 
made preform is then rotated successively to the first curing 
chamber, the second curing chamber, and finally the unload station. 


Sly designs ovens for every need. Send us your requirements. Put 
our experience to work for you. And write for Bulletin 200. 


THE W.W. SLY MANUFACTURING CO. 


4600 Train Avenue «+ Cleveland 1, Ohio «+ Offices in Principal Cities 
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(Begins on page 178) 


systems and how to engineer them. 
Describes the Roll-Clean Dynaclone 
dust filter. The W. W. Sly Mfg. Co. 


For a copy, circle 345 on Post Card 


Cabinet Dust Collectors 


Self-contained cloth-filter type dust 
collectors are described in 6-pp Bul- 
letin 359. Torit Mfg. Co. 

For a copy, circle 347 on Post Card 





CONSTRUCTION 


Lightweight Steel Piling 
Piling for light load excavations is 
described in Catalog 593 with typical 
installation illustrated and advan- 
tages detailed. L. B. Foster Co 

For a copy, circle 349 on Post Card 


Steel Joist Construction 

Standard and long span open web 
steel joists are illustrated in this 38- 
pp catalog. Advantages, design and 
properties of the construction are de- 
tailed. American Bridge Div., United 
States Steel Corp. 

For a copy, circle 352 on Post Card 


Structural Clay Products 
Descriptive information and construc 
tion details on structural clay build- 
ing materials are given in 24-pp Cat- 
alog S-61. Characteristics and ad- 
vantages of facing tile, bricks, other 
products, are detailed. Natco Corp 
For a copy, circle 353 on Post Card 


Basic-Roofing Information 

“What You Should Know About Your 
Roof” is a 40-pp booklet telling what 
makes a roof fail, how to recognize 
roof deterioration and what to do to 
keep a roof in good condition. Johns 
Manville Corp 

For a copy, circle 354 on Post Card 


Cold Storage Doors 

Advantages of Electroglide electric 
horizontal sliding doors for cooler 
and freezer operation are detailed in 
this 6-pp bulletin. Includes table of 
sizes, installation data. Jamison Cold 
Storage Door Co 

For a copy, circle 355 on Post Card 


Acrylic Plastic Sheet 
Properties and characteristics of Plex- 
iglas acrylic plastic sheet are detailed 
in 12-pp Booklet PL-415. Industrial 
uses shown. Rohm & Haas Co 

For a copy, circle 356 on Post Card 


Non-Slip Steel Flooring 

Algrip, an abrasive rolled steel floor 
plate described as non-slip even on 
steep inclines, is the subject of 8-pp 
Booklet AL-29. Alan Wood Steel Co 


For a copy, circle 358 on Post Card 
Screw Fastening of Aluminum 


This 48-pp technical handbook cov- 
ers standard and special fasteners 
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UNEQUALLED FOR FEATURES AND PERFORMANCE 


@® DRAW-OUT DESIGN LIMITAMP* CONTROL 





INTERRUPTS IN '/2 CYCLE 


... protection when you need it—with Limitamp control 


Here is performance you can count on 
... to start, stop, and protect your motor 
under your environmental conditions! 
General Electric’s draw-out Limitamp 
control, rated 2300- to 4600-volts for 
a-c motors up to 3000 hp, interrupts in 
the first 42 cycle. Current is limited in 
the first % cycle. EJ-2 fuses—the 
standard of excellence—give you this 
dependable short-circuit protection. 
Performance of the draw-out con- 
tactor is outstanding under all load 


conditions—from small motors running 
light to large motors at “locked rotor.” 
A new blow-out structure and an im- 
proved arc chute with superior extin- 
guishing action provides this improved 
performance. What’s more, the new 
Limitamp contactor meets a 60-kv base 
impulse level. 

Complete design coordination and 
exhaustive testing in General Electric's 
high voltage laboratories of bus, cable, 
current transformers, contactors, fuses, 


insulators, and overload relays means 
top protection for men and equipment! 
Ask your G-E sales representative 
about other advanced-design operation, 
installation, and maintenance features 
of new Limitamp control. Or, write to- 
day to Section 783-26, General Electric 
Company, Schenectady, New York for 
descriptive Bulletin GEA-6893. 


Industry Control Dept., Salem, Va. 


* Reg. Trade-mark of General Electric Co 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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TERRIFIC 
MAINTENANCE TIME-SAVER! 


Porter-Cable Porta-Band Saw 


Cuts all metals —even grades of stainless and tool steels —fast, smoothly, 
clean, and in hard-to-get-at places. Cuts plastics, too, and problem 
materials. Zips through pipe, cable, castings, housings, metal lath, rods, 
bars ... you name it, this Band Saw will cut it! And fast! 

Well balanced, easy-to-use. Rugged 6.5 amp. universal motor, blade 
speed 240 sfpm. Ten blades available from 6 to 24 teeth per inch, 
standard and Hi-Speed Steel. 

Take a good look at this Porta-Band Saw and ask your dealer for a free 
on the job trial. It'll pay its way over and over and over. 

FREE CATALOG shows complete line of Porter-Cable tools and accessories. 
Write: Rockwell Manufacturing Company, Porter-Cable Division, N. Lex- 
ington Ave., Pittsburgh 8, Pa. 


PORTER-CABLE 
MACHINE COMPANY 


Subsidiary of Rockwell 
Manufacturing Company 
Pittsburgh 8, Pennsylvania 
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and fastening systems used to join 
aluminum assemblies. Includes list 
of manufacturers of screw fasteners. 
Reynolds Metals Co. 

For a copy, circle 359 on Post Card 


WIRE ROPE, CHAINS, 
SLINGS 


Wire Rope Guide 

Catalog WR-722 presents 28-pp of in- 
formation on characteristics, con- 
structions, and grades of wire rope. 
Provides breaking strengths, safe 
working loads for industrial, other 
use. The Colorado Fuel & Iron Corp. 


For a copy, circle 360 on Post Card 





Use and Abuse of Wire Rope 
Correct use of wire rope, and abuses 
that shorten wire rope life, are illus- 
trated with cartoon caricatures in this 
28-pp handbook. Information on rope 
and sling saving is included. Union 
Wire Rope Corp. 
For a copy, circle 36! on Post Card 


How To Be a Wire Rope Expert 

Basic principles governing selection 
of proper rope construction are cov- 
ered in this 16-pp booklet. Gives five 
factors to be considered. The D/d 
ratio device for determining best re- 
lationship of rope size to sheave or 
drum size is illustrated. Leschen Wire 
Rope Div., H. K. Porter Co., Inc 

For a copy, circle 363 on Post Card 


On Conveyor Chain Selection 

This 38-pp engineering reference book 
contains information on selection, in- 
stallation, and maintenance of chain 
for conveying and elevating. Compar- 
ison tables, trouble shooting charts 
provided. Moline Malleable Iron Co. 


For a copy, circle 364 on Post Card 





MAINTENANCE 


Long Run Paint Economy 

Paint selection factors are detailed 
in the sixth edition of “Engineered 
Color,”” 20 pp. Covers proper use of 
paint and color, requirements of var 
ious surfaces, color and the safety 
program. Describes interior and ex 
terior primers, finishers, varnishes, 
etc. Barreled Sunlight Paint Co. 


For a copy, circle 366 on Post Card 


Corrosion-Proofing for Industry 
Bulletin 1-2 describes corrosion- 
proofing materials and services, in- 
cluding linings, coatings, flooring, 
acid-proof brick, reinforced plastic 
processing and ventilating equipment, 
cements, grout and adhesives. Chem- 
ical resistance chart included. .The 
Ceilcote Co. 
For a copy, circle 368 on Post Card 


Epoxy Chemical Resistant Enamel 


Bulletin 1001 describes Corlar, an 
enamel for abnormal exposures to 
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au Ss C Cc O ll © ty t O rs from DeVilbiss are your answer if you have a problem 


involving process dust. This Uni-Wash wet-type unit washes, scrubs, and fogs contaminants from the air 


stream during processing. Other types remove vapors, corrosive fumes, chips, dirt, sticky mists. DeVilbiss can 
build complete systems to your specifications—or furnish standard units ready for bolting to your floor. 


FOR TOTAL SERVICE, CALL 


Talk to DeVilbiss about all your DeViLBISS 
process dust collection problems 
RY 
y, 


Mm principal cities 


THE DeVILBISS COMPANY, Toledo |, Ohio. Also Barrie, Ontario; London, England; Sao Paulo, Brazil. Branch offices 
Circle 615 on postcard, page 33 
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fumes, spillage and moisture. Covers 
characteristics, applications, coverage 
and preparation. E. I. du Pont de 
Nemours & Co., Inc. 

For a copy, circle 370 on Post Card 


Vacuum Cleaning Equipment 
Suction cleaning equipment for wet 
and dry dust and dirt removal is fea- 
tured in a series of product bulletins 
The National Super Service Co. 

For a copy, circle 37! on Post Card 


Floor Maintenance Equipment 

Information on floor machines and 
cleaning equipment is presented in 
file folder of publications. Bulletins 
on power sweepers, heavy-duty 
sweepers, floor maintainers, wet-dry 
vacuum cleaners, tank adapters are 
included. Clarke Floor Machine Co 

For a copy, circle 372 on Post Card 


LUBRICATION 





Organized Lubrication Benefits 
Major cost control factors of organ- 
ized lubrication are told in this 24-pp 
bulletin. Covers cost control oppor- 
tunities, assigning responsibilities. 
Texaco, Inc. 

For a copy, circle 374 on Post Card 


This Wayne Power Sweeper and its operator are saving on more than 
plant maintenance alone. Not only do they cut plant clean-up time and 
eliminate costly push broom methods—but provide these extra ad- 
vantages as well... 

—You can clean more plant area more often, saving on damage 


to machinery from dust and dirt 


—You protect rolling stock against tire and caster damage 


—You maintain the sparkling surroundings your employees want 


and need for best efficiency 


There’s hardly a spot where Waynes can’t go. They work right up to 
machinery . . . in congested areas . . . on loading docks. . . in parking 
lots . . . on sidewalks—wherever debris accumulates. They pick up every- 
thing from fine dust to pop bottles—and never raise a dust cloud while 
doing it! In most plants, one man and a Wayne can handle the entire 
sweeping program and still free the operator for other work! 

There’s just one side you can choose in your own plant picture—the 
Wayne clean side. A wide range of Wayne Sweeper models are made 
to meet your particular plant needs . . . to cut your plant housekeeping 


costs. Write Wayne for ee 
full details today! (K ) : 
WAYNE S24 


MANUFACTURING CO 
2203 E. LEXINGTON ST., POMONA, CALIFORNIA 
Branches: ATLANTA «© CHICAGO +*« NEWARK 
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Selection, Use of Lubricants 
Characteristics, advantages of special- 
ized fluid and grease type lubricants 
are given in 32-pp Data Book 59-2. 
Covers control of friction, use of 
grease type lubes, proper application, 
recommendations for various operat- 
ing conditions. Lubri-plate Div., Fiske 
Brothers Refining Co. 


For a copy, circle 375 on Post Card 


Multi-Purpose Greases 
Information on six Litholine greases 
is presented in this product bulletin, 
giving advantages offered. Sinclair 
Refining Co. 

For a copy, circle 376 on Post Card 


Extreme-Pressure Lubricant 
Properties and applications of a semi- 
fiuid extreme-pressure lubricant are 
detailed in Technical Bulletin 64 
Specification data. Sun Oil Co 


For a copy, circle 378 on Post Card 


TOOLS, MACHINE SHOP. 


Power Tool Information 

Portable and stationary power tools 
and equipment are featured in 8-pp 
Catalog 900. Hydraulic cable and 
wire rope cutters, pneumatic cutters, 
cut-off and upset machines, custom 
built hydraulic tools and workheads 
shown. H. K. Porter, Ine 


For a copy, circle 380 on Post Card 


Tool Selection Made Easy 

Detailed selection data on holders, 
set-up and hold-down tools, tool bits, 
machine shop specialties, wrenches, 
socket wrenches, sets containing 
wrenches and. detachable sockets 
miscellaneous hand tools and pipe 
tools are in 132-pp Catalog 700. Arm- 
strong Bros. Tool Co. 


For a copy, circle 381 on Post Card 


Pipe Tool Guide 
Application data on Rigid pipe tools 
is provided in 16-pp Catalog 7596R-6 
Wrenches, cutters, threaders, ream- 
ers, vises and others are illustrated 
The Ridge Tool Co. 

For a copy, circle 382 on Post Card 


Industrial Power Tools 

Data on power tools for construction, 
production and maintenance are pre- 
sented in 38-pp Form 85. Covers 
drills, hole saws, magnetic drill 
presses, screwdrivers and accessories, 
impact wrenches, belt sanders, grind- 
ers, grinding wheels, saw blades 
The Black & Decker Mfg. Co. 

For a copy, circle 383 on Post Card 


Guide to Power Tools 

Presented in this 68-pp catalog are 
electric and pneumatic tools for pro- 
duction, maintenance, construction, 
wood and metal working. Features 
worm drive and high speed saws; 
reciprocating saws; jig saws; ham- 
mers; planes, routers; sanders; 
drills; drivers; wrenches. Skil Corp 
For a copy, circle 384 on Post Card 


Portable Electric Tool Guide 
Detailed specifications, application 
data and photos on electric saws, 
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We make both 

but we recommend 
AB-I Breakers 
over 

Safety Switches. 
Why? 


Why are we so sure the new Westing- 
house AB-I Circuit Breaker is better 
than any safety switch? We should 
know. Westinghouse makes safety 
switches, too—the best you can buy. 
Read the whole story in this 32-page 
SAFETY “Pocket Comparison Guide.” Ask 
your Westinghouse distributor or 
SWITCHES sales representative for your free 
copy, or just use the reader service 
card in this magazine. Westinghouse 
Electric Corporation, Standard 
Control Division, Beaver, Pa. 


You can be sure. . . if it’s 


Westinghouse 





J-30326 
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sanders, drills, planes, routers, shap- 
ers, grinders and accessories are in- 
cluded in 36-pp Catalog 109. The 
Porter-Cable Machine Co. 


For « copy, circle 385 on Post Card 


Fastening Tool 

Illustrated in Catalog Form B-141 is 
the Duo-Jobmaster for tough fasten- 
ing jobs into steel or concrete. Fea- 
tures, advantages detailed. Ramset 
Div., Olin Mathieson Chemical Corp. 


For a copy, circle 386 on Post Card 
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Flame Spraying Processes 

Basic engineering and application 
data on flame-sprayed coatings of 
metals, ceramics, carbides and other 
high-melting-point materials are pre- 
sented in 16-pp Bulletin 136B. In- 
cludes charts. Metco, Inc. 


For a copy, circle 388 on Post Card 


PROCESSING, FINISHING — 


Finishing, Processing Equipment 

Industrial Equipment Catalog A-661 
covers finishing and processing equip- 
ment and systems. Metal cleaning, 
surface preparation, pickling or rust- 
proofing, spray booths; drying, bak- 
ing and processing ovens; control 


N PLANT FACILITIES... 


The problem common to all buried or submerged metals is 


corrosion. Electro Rust-Proofing stops corrosion . 


. « Stops it 


permanently, efficiently, economically. 


E.R.P. engineers survey your protection needs and design the 
best system for you. Then cathodic protection takes over. 
Your tanks and piping, piers and towers, stay like new. E.R.P. 
systems eliminate downtime for repairs, cut painting and labor 
costs. You get sure protection. Your corrosion worries dis- 


appear. 


E.R.P. is a firm of specialists in corrosion prevention. E.R.P. 
research for over 25 years has developed new metals, new 
techniques, lower costs for cathodic protection. To put them 
to work for you, write Dept. E.57.72. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





30 MAIN STREET. BELLEVILLE 9. NEW JERSEY 
CABLE ADDRESSES. ELECTAO. wEwate. ws. + WwaTSaGENE. LOWOON 
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components; dust and fume-control 
equipment. The R. C. Mahon Co. 


For a copy, circle 389 on Post Card 


For Industrial Processing 
Illustrated and described in this 20- 
pp bulletin are ovens, parts washers 
and phosphatizing machinery, dust 
and fume collectors and _ spray 
booths. Gallagher-Kaiser Corp. 

For a copy, circle 390 on Post Card 


Finishing Equipment 

Contained in this file folder is a series 
of product bulletins on manual and 
automatic finishing equipment, in- 
cluding spray guns, nozzles, pumps, 
tanks, heaters, air compressors, regu- 
lators, hose. The De Vilbiss Co. 


For a copy, circle 392 on Post Card 


ELECTRICAL 


Multi-Shielded Motor 

Dimensional, selection and applica- 
tion data on multi-shielded a-c mo 
tors provided in Catalog 200, 56 pp. 
Information includes modifications 
Sterling Electric Motors, Inc 

For a copy, circle 393 on Post Card 





Distribution Transformers 

Dry type distribution transformers, 

single and three phase, are featured 

in 16-pp Bulletin 5A2-BL01. Wiring 

diagrams provided. Acme Electric Co. 
For a copy, circle 394 on Post Card 


Distribution Equipment Guide 
Detailed information on electrical 
distribution equipment is presented 
in 82-pp ‘60 Marketeer, Catalog M- 
160. Equipment described include 
Electrostrip multi-outlet assemblies, 
switches, panel-boards, switchgear 
assemblies and electrical ducts. Bull 
Dog Electric Products Co. 

For a copy, circle 395 on Post Card 


Metal-Clad Switchgear 

Twenty-pp Bulletin 2801-2A describes 
4160-v metal-clad switchgear with 
stored-energy closing, closed-door 
drawout. Features of the roomy but 
compact gear, including maintenance 
procedures and safety provisions, are 
detailed. I-T-E Circuit Breaker Co 

For a copy, circle 396 on Post Card 


Small Motor Switches 

Small motor switches for small mo- 
tor driven tools, heater units etc. 
are described in 14-pp Bulletin EA- 
114. Includes selection charts and 
mounting data. Cutler-Hammer, Inc 


For a copy, circle 397 on Post Card 


Fused Interrupter Switch 

Eight-pp Bulletin PSGL features a 
fused interrupter switch designed to 
employ current-limiting and overload 
characteristics of dual-element fuses 
in low voltage feeders having capaci- 
ties to 100,000 rms symmetrical am- 
peres. Pennsylvania Transformer 
Div., MceGraw-Edison Co. 

For a copy, circle 398 on Post Card 


Power Switching Centers 
Form F 1700, 12 pp, introduces co- 
ordinated combinations of switches, 


PLANT ENGINEERING 








meakes LYON your 


BEST SHELVING 
INVESTMENT 


Design makes the difference! Don’t settle for 
less than the exclusive Lyon CLIP and STUD which 
many have tried to copy but none can duplicate. 
Fully protected by Government patents, Lyon CLIP 
and STUD obsoletes conventional steel shelving and 
guarantees you these extra dividends— 
* Easy, fast, low cost assembly. 
* Complete flexibility —shelves instantly adjustable 
from the front without use of nuts, bolts or tools. 
* Tremendous structural strength and rigidity. 
Another extra dividend from Lyon—oldest and leading 
steel shelving manufacturer—an experienced Lyon There is a type of Lyon Shelving for 
Storage Engineer and Lyon Dealer as near as your every application—open, closed, bin, 
a . counter, sliding shelf, tool, mezzanine. 
phone ready to help you save space, time, money. Above—a typical tool room installation. 
Factories in Aurora, Ill.—York, Pa.—Los Angeles 
MAIL COUPON FOR THE 100-PAGE CATALOG 


LYON METAL PRODUCTS, INC. 
891 Monroe Avenue, Aurora, Illinois 


-] I would like to see a Lyon CLIP and STUD demonstra- 
tion. 

|_| I’d like a copy of your 100-page Catalog which tells 
the complete shelving story and covers entire line of 
products. 


NAME —— 


PIR M——_______. 


OVER 1500 ITEMS 1 ELIE ELECTS 
For Business, Industry and Institutions | cry——H-—20ne—___stare 


Circle 619 on postcard, page 33 
August, 1961 





Truck-mounted 


Dorr-Oliver Pumps 


selected for chemical cleaning service 


A specialized service involving the removal of scale 
deposits from boilers, heat exchangers and process 
equipment in the utility, chemical, petroleum and 
other industrial plants is offered by Sumco Engi- 
neering, Inc., Passaic Avenue, Caldwell Township, 
New Jersey. 

Under close supervision of service engineer, 
truck-mounted tanks and pumps are used to cir- 
culate chemical solutions through the equipment 
being cleaned. Service is often tough on the pumps, 
since corrosive chemicals and frequent accumula- 
tions of abrasive scale are handled. 

To meet the varied demands of this service, the 
trucks are equipped with Dorr-Oliver Hypalon- 
lined acid-handling pumps, long recognized by the 
chemical industry for their freedom from leakage 
and their ability to stand up under corrosive and 
abrasive conditions. 

Dorr-Oliver offers a range of pumps specifically 
designed for chemical applications. For informa- 
tion on types for your particular service, write to 
Dorr-Oliver Incorporated, Stamford, Connecticut. 


E. |. duPont de Nem 


=“DORR-OLIVER. 
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operating mechanisms, fuses and 
housings with single assembly ratings 
to withstand effects of closing and 
carrying, and when fused, interrupt- 
ing valves of current up to assigned 
short circuit ratings. I-T-E Circuit 
Breaker Co. 
For a copy, circle 399 on Post Card 


Capacitor Guide 

Featured in 26-pp Catalog C-913 are 
electrolytic capacitors for capacitor- 
start motors, and capacitors for per- 
manent split-phase capacitor motors, 
capacitor-start, capacitor-run units 
for air conditioning. Selection tables 
and interchangeability guide includ- 
ed. Sprague Electric Co. 

For a copy, circle 400 on Post Card 


Aluminum Electrical Fittings 

Catalog 61, 38 pp, provides data on 
aluminum conduit bodies, connectors, 
couplings, dust-tight fixtures, elbows, 
fixture hangers, floodlighting, switch 
fittings, instrument boxes, junction 
boxes, motor starters, panel boards, 
others. Killark Electric Co. 

For a copy, circle 402 on Post Card 


Guide to Electrical Supplies 

This catalog is divided into sections 
covering wire connectors, electricians’ 
tools, electrical specialties, motor 
maintenance supplies, blowers and 
cleaners, wire strippers, soldering 
equipment. Ideal Industries, Inc. 

For a copy, circle 403 on Post Card 


Electrical Equipment Digest 
Presented in 168-pp Catalog Digest 
143 are load centers, circuit break- 
ers, low voltage control, fusible serv- 
ice equipment and accessories, meter 
sockets and troughs, safety switches, 
panelboards, duct and fittings, start- 
ers. Square D Co. 
For a copy, circle 404 on Post Card 


Cable Support Equipment 

Described in 28-pp Catalog 5912 are 
two types of cable trays or tube race- 
ways—the ladder type and the basket 
small opening type—for cable, wiring 
and tubing support. Includes dimen- 
sions. The Globe Co. 

For a copy, circle 405 on Post Card 


LIGHTING 


Modern Lighting Needs 

“Footcandles in Modern Lighting” is 
a 20-pp booklet giving lighting level 
recommendations for seeing tasks in- 
volved in many activities. Figures 
based on findings of Illuminating En- 
gineering Research Institute and II- 
luminating Engineering Society. Gen- 
eral Electric Co. 

For a copy, circle 411 on Post Card 





Floodlight Data 

Specifications and photometric data 
on company’s Quartz-beam floodlight 
given in Bulletin 2725. Applications 
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include building lighting, outdoor 
construction, loading docks and 
others. Crouse-Hinds Co. 


For a copy, circle 412 on Post Card 


INSTRUMENTS, CONTROLS~— 


Sight Flow Indicators 
Flapper and rotary types of sight flow 
indicators are described in Bulletin 
18W. Covers constructions details, 
dimensions, operating limits ete. 
Schutte and Koerting Co. 

For a copy, circle 414 on Post Card 


Temperature Regulators 

Eight-pp Catalog J180-1 contains in- 
formation on sliding gate and plate 
temperature regulators for steam, 
water, air, oil, gas or chemicals. Siz- 
ing charts, flow curve, specifications 
and engineering data given. OPW- 
Jordan Corp. 

For a copy, circle 417 on Post Card 


For Liquid Measuring 

What the King gage is, how it oper- 

ates and some of its many applica- 

tions, are explained in 12-pp Catalog 

1010. Dimensions, models and depth 

eapacities. King Engineering Corp. 
For a copy, circle 418 on Post Card 


Alarm Indicating Monitor 

Eight-pp Bulletin MSP-195 features 
an alarm indicating monitor for 
equipment, manpower and space pro- 
tection by steel refineries, chemical, 
electrical and cold storage plants. 
Hagan Chemical & Controls, Inc. 


For a copy, circle 419 on Post Card 


Equipment for Measuring Sound 
Bulletin 797-E contains 16 pp of in- 
formation on sound-measuring equip- 
ment, including sound-level meters, 
vibration meters, analyzers and ac- 
cessories. Industrial applications 
shown. General Radio Co. 
For a copy, circle 420 on Post Card 


Valve Actuating Unit 
Catalog V-200 describes the Valv- 
matic, a unit designed for converting 
hand-operated valves to automatic 
operation. Advantages are listed 
Cc. H. Wheeler Mfg. Co. 

For a copy, circle 421 on Post Card 


MATERIALS HANDLING.—— 


Roller, Wheel Conveyors 
Illustrated Catalog 158 contains 68 
pp of data on roller and wheel convey- 
ors for a variety of applications. Di- 
mensional diagrams, load rating 
tables and photos of installations are 
given. Mathews Conveyor Co. 


For a copy, circle 422 on Post Card 


Hoists for Many Jobs 

Bulletin 142-H, 26-pp, features the 
Meteor hoists with single- or two- 
speed control, and discusses suspen- 
sion types, _ trolleys, accessories, 
clearance diagrams, and prices 
Chisholm-Moore Hoist Div., Colum- 
bus McKinnon Chain Corp 


For a copy, circle 423 on Post Card 
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King-size (43-ft. wide, 22-ft., 7-in. hig h) mn. hia tlahon Rollin Steel for a Detroit warehouse 
of Grand Trunk & Western Railroad. Contractor: F. H. Martin Construction Company. 


— 


Sait 


case for 


AAHON ROLLING DOOR 


Open: Mahon Rolling Doors are versatile space savers. 
Shut: they are sturdy protection. In between both stages, 
they are convenient, quick-acting, work and time savers. 
Mahon supplies Rolling Doors in standard or Under- 
writers’ Labeled Types to suit your specific needs for 
new or old openings. All-metal construction with Bonder 
ized slats insure long life, minimum maintenance 
Whether you're building, modifying or replacing—investi 
gate the multiple-benefit ‘case’ for Mahon Rolling Doors 


Mahon Rolling Doors are... chain crank or manual 
available in power-operated types in all models. 











MAHON COMPANY 
BUILDING PRODUCTS 

® Aluminum or Steel Curtain Wall 
® Rolling Steel Doors (Standard or 
Underwriters’ labeled) 

® Fire Walls (Underwriters’ rated) 
® M-Floors (Steel Cellular Sub- 
Floors) 

® Long Span M-Deck (Cellular or 
Open Beam 

® Steel Roof Deck 

® Acoustical and Troffer Forms 

® Acoustical Metal Walls, Parti- 
tions, and Roof Deck 


CONSTRUCTION 
SERVICES 

® Structural Steel—Fabrication 
and Erection 

® Steel Fabrication—Weldments 
® Geodesic Domes—Fabrication 
and Evection 


THE R. C. MAHON COMPANY DETRO/T 34, M/CHIGAN 


MANUFACTURING PLANTS—Detroit, Michigan and Torrance, California 
SALES-ENGINEERING OFFICES—Detroit, New York, Chicago, Cleveland, 

San Francisco and Torrance, Calif. and E. Orange, N. J. 
REPRESENTATIVES IN ALL PRINCIPAL CITIES, 


MAH ON 
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WRITE FOR ROLLING DOOR 
CATALOG G-61—ALSO IN 
SWEET’S FILES. 
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Vertical Transportation 

Selection of vertical transportation 
for every traffic-moving job is de- 
tailed in 32-pp Bulletin A-382. Vari- 


ous elevators and escalators are de- 
scribed. Otis Elevator Co 
For a copy, circle 424 on Post Card 


EXCELLENT Sheet, Coil Lifters, All Types 
Detailed information cn sheet and 


coil handling lifters and _ related 


equipment is presented in 24-pp Bul- 
letin SL-32. Applications are pic- 


tured. Cullen-Friestedt Co. 


T0 OVER For a copy, circle 426 on Post Card 


SAFETY 
Fire-Resistant Fluids 
This series of specification sheets on 
fire-resistant fluids covers synthetics, 
oil-in-water and water-in-oil emul- 
sions, glycols. Mobil Oil Co., Inc. 

; For a copy, circle 428 on Post Card 
Signs for Industrial Safety 


Catalog 11, 66-pp, illustrates signs 
for industrial accident prevention— 
danger, caution, directional, informa- 
tion and safety instruction signs. 


Prices given. Stonehouse Signs Inc 
For a copy, circle 429 on Post Card 


Alarm Systems for Buildings 
Publication 246 contains 36-pp of in 
formation on fire alarm systems for 
applications in industrial and other 
buildings. Job specifications and ac- 
cessory equipment included. The 
Standard Electric Time Co. 
For a copy, circle 43! on Post Card 


VALVES, TRAPS, PIPING 
AND FITTINGS 


Stainless Steel Valves 
Catalog 59SS, 32 pp, on stainless 


’ steel valves, illustrates design and 
IT’S GOOD 10 KNOW CARLON PLASTIC ‘gine | construction features. Details advan- 
tages in withstandinz corrosive at- 
: mospheres. Jenkins Bros 
To help you make major pipe savings ...Carlon’s new Plastic Pipe For a copy, circle 433 on Post Card 
: . = in 
Fact-pak. Includes chemical names, solution-strengths, operating Comseshe Valve Gubde 


temperatures and pressures. Write for yours. Globe and angle, gate, check, out 
side-stem-and-yoke valves and many 
other types in bronze, iron, steel and 
alloys are catalogued in 24-pp Form 
232. Fully illustrated, provides selec- 
CARLON PRODUCTS CORPORATION | tion information, including applica- 
Box 133 — Aurora, Ohio — Dept. PE-2 tion suggestions, features, dimensions 

, and ratings. The Wm. Powell Co 
P nd me the new Plastic Pipe Fact-pak. 
lease se P P For a copy, circle 434 on Post Card 


NAME Pinch Valves 


TITLE Construction features of Massco 
Grigsby pinch valves are explained 

Company and illustrated in 14-pp Catalog 609. 

ADDRESS Provides sleeve service recommenda- 

RE tions and specifications for manual, 
motorized, hydraulic types. Mine and 
Smelter Supply Co 


For a copy, circle 436 on Post Card 
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“Made OF Stainless Steel 
...Made BY Jenkins” 


Valve Performance Shows the Big Difference in that Spec! 


When service conditions require valves of Stainless Steel, 
remember that metal is only part of the answer to long, 
dependable valve performance. 


The WAY valves are made is equally important. Factors 
you can’t even see make a big difference. Such factors as 
perfection of castings . . . precision machining . . . pains- 
taking inspection and testing . . . sound design. Most 


important of all: the maker’s guiding policy about quality. 


To be sure about all these critical factors, experienced 


“* 
bid 


a 


Me 


DS ates 


specifiers and buyers specify JENKINS as well as the 
metal alloy when Stainless Steel valves are needed. It is 
well-known that for almost a century Jenkins has made 
valves to just one standard of quality . . . the highest. At 
Jenkins every operation, every worker is aimed at ful- 
filling that standard, whatever metal a vaive is made of. 


SEND FOR NEW CATALOG 59-SS of Jenkins Stainless 
Steel valves in types and alloys to satisfy most needs. 


Jenkins Bros., 100 Park Ave.. New York 17. 


JENKINS 


MOST TRUSTED TRADEMARK IN THE VALVE WORLD ® 


VALVES === 
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SAVE down-time 
man-hours 
and money 


a®S 


running longer 
at lower cost... 


QDEAL 


RESURFACERS 
refinish commutators 
and slip rings 
without dismantling 


@ Performance matched 
for every condition 


@ A size and type for all needs 


@ Accepted standard for quality 
and uniformity for over 40 years 





NO. 80 IDEAL RESURFACERS for com- 
mutators and copper alloy slip rings are 
made in six grades. Extra coarse—very 
fast cutting — for “hogging” off exces- 
sive copper. Coarse — for fast cutting. 
Medium for high mica, small ridges and 
burns. Finish—for finishing after above 
uses, and removing small burns and 
ridges. Polish—fine grade for burnish- 
ing. Extra Polish—for production finish- 
ing of small commutators. 


NO. 81 IDEAL RESURFACERS for cast 
iron and steel slip rings only, in coarse, 
medium and finish grades as detailed 
above. 


Get the facts on Ideal’s 

complete line of Resurfacers, — 

Flexible Abrasives, Mica lA 4 

Undercutters, Precision E 

Grinders and other >, 

accessories. Send coupon for KS 
Motor Maint x 


Catalog. 
MAIL COUPON TODAY 


es | 
§ IDEAL INDUSTRIES, Inc. 
& 3879-H Park Avenue, Sycamore, Ill. 
: Send me Motor Maintenance Catalog. 





pf ae 
§ Company—______ 





g Address__.—___ 
. City. .Zone__State_ 


LsSOLD THRU AMERICA’S LEADING DISTRIBUTORS: 
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Air Control Products 


Described in 16-pp bulletin Form A- 
320 are air cylinders and air control 
valves, including solenoid and man- 
ual valves for a variety of applica- 
tions. A. Schrader’s Son. 


For a copy, circle 437 on Post Card 


Monel, Nickel Valves 


Corrosion resistant valves of Monel 
and nickel are discussed in Bulletin 9. 
Mechanical properties, compositions 
given. Alloy Steel Products Co. 


For a copy, circle 438 on Post Card 


PVC Pipe, Fittings, Valves 

Physical properties, features, fabri- 
cation, installation, operating pres- 
sures and temperatures, dimensions 
and weights of polyvinyl chloride 
pipe, fittings, flanges and valves are 
discussed in this 16-pp bulletin. In- 
cludes corrosion resistant chart cov- 
ering 150 materials. Grinnell Co. 

For a copy, circle 439 on Post Card 


How To Make Ends Meet 


Catalog-Manual 60, 34 pp, presents a 
simple and efficient method of in- 
stalling pipe. Couplings, fittings and 
tools utilized are detailed. Book also 
shows how this coupling method is 
adaptable to various types of pipe. 
Victaulic Co. of America. 


For a copy, circle 440 on Post Card 





Reader Service Cards for ordering 
catalogs are on pages 33 and 34. 





Steam Traps, Regulators 

This 12-pp condensed catalog con- 
tains technical and capacity data on 
steam traps, temperature regulators 
and heating specialties. 
views included. Sarco Co., Inc. 


For a copy, circle 441 on Post Card 


Engineering Manual on Traps 

This 40-pp manual is designed to as- 
sist in the sizing, specifying and se- 
lection of steam traps and other fluid 


specialties. Includes steam trap selec- | 


tion guide with explanation of four 
basic types of traps and how 
perform. The V. D. Anderson Co. 


For a copy, circle 442 on Post Card 


Steam Trap Fundamentals 

Facts on drainage and steam trap op- 
eration are presented in this 16-pp 
primer. Data on trap maintenance 
included. Barnes & Jones, Inc. 


For a copy, circle 443 on Post Card 


Plumbing, Heating Specialties 

Protection and control specialties are 
illustrated in 12 pp Condensed Cata- 
log C-60. Describes automatic tem- 
perature and pressure relief va!ves, 
temperature relief valves, gas shutoff 
valves, others. Watts Regulator Co. 


For a copy, circle 445 on Post Card 
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NEW CHEMPRO 
LOW GLAND PRESSURE 
TFE TEFLON’ 

PACKING SETS 








“CUP AND CONE” 


USED FOR VALVES, HEAT EXCHANGERS 
AND OTHER 
STATIC AND SEMI-STATIC APPLICATIONS 
Chempro Style 300 “Cup & Cone” and 


Style 305 “Wedge” packing ring sets are 
two new resilient, low gland pressure 





packings designed for tight, sure sealing 
with a minimum gland pressure. Nominal 
gland pressure causes the rings to slide 
against each other, exerting pressure 
both against the stem or rod and the 
bore. 

These packings have all the advan- 
tages of Teflon, being completely unaf- 
fected by the strongest acids, solvents 
and alkalies. 


COMBINATION SETS AVAILABLE 
FOR ROTATING SERVICE 


Resilient Chempro “Cup & Cone” or 
“Wedge” rings can be combined with 
tough, pressure-resisting Chempro Style 
101 packing rings to form a rugged 
combination set ideal for use on a wide 
range of rotating or reciprocating ser- 
vices. 


Write for revised Chempro 
Bulletin CP-552, giving com 
plete ordering information. 


t duPont trademark 


CHEMICAL & POWER 
PRODUCTS 


7 .roadway, New York 4, N.Y 


Circle 625 on postcard, page 33 
PLANT ENGINEERING 


Inc 





Designing Furnace Transformers is a job for 
experts — and Acme Electric engineers have the 
experience, the “know how” and the facilities to 
désign and build the kind of transformers that 
will successfully handle the difficult require- 
ments of electric furnace requirements. 


The transformer illustrated is one of several, con- 
nected to a vacuum furnace and operating at 
preselected temperatures over a range of 1900° 
to 2500°C. which must be maintained within 
close limitations. 

If you need Furnace Transformers as part of 
the equipment for special, secret or unusual tem- 
perature processing, Acme Electric is your best 
source of supply. 


Four to choose from 
in high-voltage power cable 


You can match precisely the conditions your high-voltage 
power cable is exposed to when you specify Rome. 

The reason is simple: Rome offers both oil-base and butyl 
base insulation as well as a choice in jacketing 

Four of the more popular combinations are: (1) Rozone 
inside . . . Roseal outside, (2) Rozone A inside . Roseal 
outside, (3) Rozone inside . . . Roprene outside, (4) Rozone 
A inside . . . Roprene outside 

With Rozone you have a premium oil-base insulation with 
high resistance to corona, ozone and water, as well as high 
dielectric and impulse strength. Rozone A (butyl-base) has 
excellent ozone resistance and also protects against extremes 
in temperature. 
. In jacketing, Roseal, a thermoplastic compound, provides 
excellent saaieeieal and weather protection. It also resists 
abrasion, heat, flame, moisture, oils and most chemicals. It 
is recommended as a nonmetallic sheath over shielded and 
unshielded power cable and can be used underground or 
overhead. 

Roprene, a thermosetting compound, provides added heat 
resistance plus adequate resistance to most environments 
Unlike fibrous coverings, it does not need to be cut back at 
terminals and splices. So it completely protects exposed ends 
on unshielded cables. Like Roseal, this compound can be 
used overhead or underground. 


ACME ELECTRIC CORPORATION 
367 Water St. Cuba, N.Y. 
in Canada: Acme Electric Corp. Lid., 50 Northline Rd., Toronto, Ont. 


Aemoit=Floetric 
T Q A N 5 F 0 RM E 


Circle 626 on postcard, page 33 


Need high-voltage cable now? Rome offers “off-the-shelf” 
delivery for many types. Get all the facts from your area 
sales office. Or write to Rome Cable Division of Alcoa, Dept 
5-81, Rome, N. Y 





ALCOA 
ROME CABLE 


So 1¥v toro. fn 
Circle 627 on postcard, page 33 





August, 1961 





196 


FASTER DELIVERY 
EMERGENCY SERVICE 
TRAINED PERSONNEL 


SIMPLIFIED 
PURCHASING 


NEARBY 
WAREHOUSING 


DEPENDABLE VALVE 
APPLICATION SERVICE 


Let us show 
you the 
brand new 
BALL VALVES 
and 
BUTTERFLY 
VALVES 


FOR THE BEST 
¢ QUALITY 
FOR THE BEST 
e SERVICE 








1-1061-15 
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AVAILABLE 


Hdverlisers~ 


MATERIALS HANDLING 
For Overhead Handling—Book 2008 
describes efficient, versatile cranes. 
Cleveland Tramrail Div. 

Circle 201 on Post Card 


Coil Handling Economy—Motorized 
coil lifters are discussed in Bulletin 
SL-32. Cullen-Friestedt Co. 


Circle 202 on Post Card 


Belt Conveyors—Bulletins UAL. 61, 
M.I.A. 561. Mathews Conveyer Co. 


Circle 203 on Post Card 


ELECTRICAL 
Secondary Unit Substations—Engi- 
neering data in Handbook PSG-559. 
Pennsylvania Transformer Div. 

Circle 204 on Post Card 


To Match Conditions—Selection facts 
on four types of high-voltage power 
cables. Rome Cable Div. 

Circle 205 on Post Card 


Motor’ Protection— Bulletin GEA- 
6893 tells features of Limitamp con- 
trol. General Electric Co. 


Circle 206 on Post Card 


Facts on XL ducts 
features. I-T-E 


Safer Bus Duct 
with built-in safety 
Circuit Breaker Co. 


Circle 207 on Post Card 


Voltage Regulator—Bulletin GEC- 
1450 details basic types of regulators. 
General Electric Co. 


Circle 208 on Post Card 


Autotransformer—Information on 
Variac continuously adjustable auto- 
transformer. General Radio Co. 


Circle 209 on Post Card 


Economical Oil Cutout — Bulletin 
GEA-7191 describes extra small, light 
cutout. General Electric Co 


Circle 210 on Post Card 


Aluminum Entrance Equipment— 
Catalog on long-service elbows, heads. 
Killark Electric Mfg. Co. 


Circle 211 on Post Card 


Facts on 
Exide 


Long-Lasting Batteries 

truck battery power package. 

Industrial Marketing Div. 
Circle 212 on Post Card 


PLANT SECURITY 


Burglary, Fire Protection— Reasons 

why best security is most economical. 

American District Telegraph Co. 
Circle 213 on Post Card 


Plant Privacy—Industrial fencing for 
security, traffic control detailed in 
catalog. Anchor Fence. 

Circle 214 on Post Card 


Guide to literature offered this month 
in ads received by PLANT ENGINEERING 
before the first of last month 


Chain Link Fencing—Information on 
top grade steel fencing. The Colorado 
Fuel & Iron Corp. 

Circle 215 on Post Card 


MECHANICAL POWER TRANSMISSION 


For Power Transmission—Bulletins 
cover Torque-Arm speed reducers; 
Flexidyne drives, couplings; chain 
couplings. Dodge Mfg. Corp. 


Circle 216 on Post Card 


Power Drive Selection—-Handy cal- 
culator for roller chains and sprock- 
ets. Atlas Chain & Mfg. Co. 


Circle 217 on Post Card 


Coupling Solutions—Facts on wide 
range of industrial couplings to meet 
most needs. Koppers Co., Inc. 


Circle 219 on Post Card 


Bearing Repairs Charted——-Handy 
wall chart lowers cost of bearing 
maintenance. SKF Industries, Inc 


Circle 220 on Post Card 


PACKINGS, SEALS, 


Lattice Braid—-Economical Teflon 
pump packing is described in Bulletin 
AD-185. Garlock, Inc. 


Circle 221 on Post Card 


More Protection per Dollar—-Chem- 
pro Tefion packings described in Bul- 
letin CP552 with prices. Chemical & 
Power Products, Inc. 

Circle 222 on Post Card 


Seals in Variety—Catalog PK-35A 
tells of standard and specially-de- 
signed seals. Johns-Manville. 

Circle 223 on Post Card 


Of Nylon Composition—Pumceups for 
controls, cylinders, pumps are des- 
cribed in Bulletin 5903. Darling 
Valve & Mfg. Co. 

Circle 224 on Post Card 


PUMPS, COMPRESSORS 


Versatile Vertical Pumps—Bulletin 

gives details and typical application 

information. Johnston Pump Co. 
Circle 225 on Post Card 


Long-Lasting P u m p s—lInformation 

on pumps that work longer with 

less maintenance. Buffalo Forge Co. 
Circle 226 on Post Card 


Vacuum Pumps, Air Compressors— 
Catalog gives helpful selection in- 
formation. Gast Mfg. Corp. 

Circle 227 on Post Card 





Postage-free cards for ordering 
literature are on pages 33-34. 
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Dependable Compressor Bulletin 
185 describes balanced/opposed com- 
pressor line. Clark Bros. Co. 


Circle 228 on Post Card 


Two-Stage Compressor—Details on 
compact, 100-hp stationary unit. Le 
Roi Div., Westinghouse Air Brake Co 


Circle 229 on Post Card 


DUST CONTROL 

What To Do about Dust—-Facts on 

dust and its control. Torit Mfg. Co. 
Circle 230 on Post Card 


Heavy Duty Collectors—Folder on 
Dustkop collectors. Aget Mfg. Co. 
Circle 231! on Post Card 


VALVES, PIPING, FITTINGS 
For Heavy-Duty Use—lInformation on 
solenoid valve with powerful leverage 
design. The Johnson Corp. 

Circle 233 on Post Card 


Chemical-Resistant Pipe — Plastic 

Pipe Fact-pak gives practical product 

information. Carlon Products Corp 
Circle 234 on Post Card 


Versatile Swivel Joints—Catalog G-5 
describes full line. Chiksan Co. 


Circle 235 on Post Card 


MAINTENANCE 

Selecting Paint?——Slide Guide gives 

answers on finishes, primers, thin- 

ners. Barreled Sunlight Paint Co 
Circle 236 on Post Card 


Drains Plugged?—Details on power 
cleaners. Kollmann Mfg. Co., Ine 


Circle 238 on Post Card 


Vacuum Systems Systems, and 
cleaners are described in Catalog 
155B, pneumatic conveyors in Bul- 
letin 143-B. The Spencer Turbine Co 


Circle 239 on Post Card 


For Cleaner Floor—Details on power 
sweepers that do the job easier, quick- 
er. Clarke Floor Machine Co 


Circle 240 on Post Card 


Suction Cleaners Catalogs cover 
units for general floor and plant 
cleaning, toolside scrap collecting. 
The National Super Service Co 


Circle 241 on Post Card 


CONSTRUCTION 

Build Big, Save Big—Facts on qual- 

ity prefab building. Butler Mfg. Co. 
Circle 243 on Post Card 


Ready for Erection—Details on ex- 
panded metal partitions with Quik 
erect clips. Globe Co 


Circle 244 on Post Card 


Safety Underfoot—A. W. Super Dia- 
mond safety floor plate is described in 
Bulletin SD-S3. Alan Wood Steel Co 


Circle 245 on Post Card 
Rugged Floor Package—Details on 
flooring installations with built-in 


protection. The Ceilcote Co., Inc. 
Circle 246 on Post Card 
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cut your piping costs 


Let the Victaulic Method save you money on piping costs. 
Whatever piping material you choose, Victaulic can join 
it and provide fittings. You save in material cost, in in- 
stallation time, and in reduced piping maintenance cost. 


CUT COST 


od fe 


Rigid Couplings 


S S 


Snap-Joint Couplings 


9 


Stainless Steel Fittings 


pa &b 


Cast Iron Fittings 


¥ Te 


Vic-Groover Tools 


WITH OVER 1100 VICTAULIC ITEMS 
FOR BETTER AND EASIER PIPING 


Lightweight Couplings 


Roust-A-Bout Couplings Plainlock Couplings 


Fe 


Malleable Iron Fittings 


vii 


Nipples and Adapters 


Aluminum Fittings 


— 


COMPANY OF AMERICA 


x 509. € 


Plug Valves 
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LOOKING for the 
RIGHT CUTTER 

for those IMPOSSIBLE 
METAL 

CUTTING 


Here's the Curtain-Raiser 
to a Quick Solution! 


There's a HAND or HYDRAULIC powered 
PORTER CUTTER to answer your 
toughest metal-cutting problems — over 
100 different cutters, all designed to save 
you time, labor, and money! Make short 
work of cutting: 


* Bolts « Rods + ey + Wire 
* Chain + Seont Stee ol Strappt 
Medium & Hard Metals Many Oth Others 


CUT LABOR COSTS 
UP TO 37% 


The famous PORTER CENTER- oF 
CUTTER _. . our most popular tool . 

the . 3 all-around cutter for industrial 
use! For Free Cutting of Soft and Medium 
Hard Metals up to 34”. Available in 6 sizes. 


»+. and for “PRODUCTION” CUTTING 


The PORTER WORK- 

STATION CUTTER can 

—- one men’s output 

© 300% in continuous 

volume cutting! , * *; sizes — up to 4” 
capacity! 


ALSO ... for those RUGGED JOBS! 


The PORTER HEAVY DUTY 
CUTTER cuts almost anything 
in metal up to 4%” diameter — 
thanks to its heat-treated, 
hard-tempered center-cut jaws! 
Comes in 3 sizes. 


Contact your Indus- 

trial Distributor . 

or write for your free 

catalog with illus- 

trated, detailed de- 

os tions of the ver- 
PORTER line! 


H. K. PORTER, inc. 


M 


POW! 
OPERATED TOOLS. 


Circle 630 on postcard, page 33 
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| Efficient 
Grease, fluid-type lubricants detailed | 
Fiske 


| them safety. 


TOOLS, MACHINE SHOP 


Industrial Tools—Catalog 700 shows 
complete line of machine, hand tools. 
Armstrong Bros. Tool Co. 

Circle 247 on Post Card 


Rugged Hammering Power— 

Roto-Hammers that drill 

reinforced concrete. Skil Corp. 
Circle 248 on Post Card 


Power Screw Drivers—Data on 17 
types. The Black & Decker Mfg. Co. 
Circle 249 on Post Card 


Machine Lubrication 
in “‘Lubriplate Data Book.” 
Brothers Refining Co. 

Circle 250 on Post Card 


Lubricants—Information on cutting 
oil, lubricants, and multi-use grease. 
Esso Div., Humble Oil & Refining Co. 


Circle 25! on Post Card 


| HEATING, VENTILATING 


Thrifty Heat—Data on heating better 
for less with gas infra-red. Perfec- 
tion Div., Hupp Corp. 


Circle 252 on Post Card 


Heating Problems ?—Four handbooks 


help solve them. Reznor Mfg. Co. 
Circle 253 on Post Card 


Air Intake, Exhaust—Facts on dual- 
functioning fan with simultaneous ac- 


| tion. Clarage Fan Co. 


Circle 254 on Post Card 


OTHER EQUIPMENT 


Flexible Tubing—Catalog detailing 
tubing resistant to crushing, abrasion, 
heat, chemicals. Pennsylvania Flexi- 
ble Metallic Tubing Co., Inc. 


Circle 255 on Post Card 


Package Chillers—Catalogs 
8023A give specifications on space- 
saving cooling unit. Heat-X, Inc. 


Circle 257 on Post Card 


Sling Safety—Tuffy handbooks tell 
how to choose wire rope slings, use 
Union Wire Rope. 


Circle 258 on Post Card 


Electronics Courses—Brochure on 
electronics maintenance training in 
your plant. Phileo Techrep Div. 


Circle 261 on Post Card 
Assemble-Fast Shelving—Catalog de- 


scribes steel shelving with clip and 
stud. Lyon Metal Products, Inc 


Circle 262 on Post Card 
Relaying Track—tTrack Kit PES8 


| covers components needed for rail- 


way siding. L. B. Foster Co. 
Circle 263 on Post Card 


Processing Equipment—General cat- 
| alog covers washers, 
| booths. 


ovens, spray 
Gallagher-Kaiser Corp. 


Circle 264 on Post Card 


Cleaner Compressed Air—Catalog 


| gives facts on no-maintenance filter. 
| King Engineering Corp. 


Circle 266 on Post Card 


Facts on | 
through | 


8022A, | 





Compare them 
V for Weight 
|v for Space 





This Rockwell resilient-seated wafer but- 
terfly valve and the large gate valve are 
both 8” pipe size. Both do the same job. 
But what a difference in weight, space—and 
cost. 


What does this mean? It means a 60 to 
80 per cent reduction in weight in favor of 
the butterfly valve, depending on size. 


As for space, the 8” butterfly valve re- 
quires but 8%” from center line of pipe for 
clearance, whereas the gate valve requires 
over 37” from center line for clearance, 
when the valve is open. 


There are other advantages, too: A quar- 
ter turn opens and closes the butterfly valve. 
The gate valve, however, requires many 
turns. And operation is easier; maintenance 
is lower. 


Fact-packed Bul- 
letin 590X tells 
more. Write for it. 
W. S. ROCKWELL COMPANY 


Circle 631 on postcard, page 33 
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WHATEVER YOUR 
TRANSMISSION NEEDS 


(Begins on poge 31) 
Ball Bearing Idler . 
Design and dimensional details on | 
medium-duty ball-bearing belt con- | MULTIPLE STRAND CHAIN 
veyor rolls, both troughing and re- 


turn idlers, are presented in Bulletin | va 
456-10. Webster Mfg., Inc. 4 


For a copy, circle 149 on Post Card 


Guide to Casters and Wheels 
Descriptions, illustrations and tech- 
nical information on hundreds of 
easters and wheels in styles, sizes 
and capacities to meet wide range of 
requirements are presented in 48-pp 
Catalog 150. Selection factors, mount- 
ing arrangements, cross-sections and 
specifications included. The Hamil- 
ton Caster & Mfg. Co. 
For a copy, circle 150 on Post Card 


Pd y 4 
FY ATLAS HAS 
THE RIGHT ANSWER 





ELECTRICAL 


A. S. A. ROLLER CHAIN 
MULTIPLE STRAND CHAIN 
EXTENDED PITCH CHAIN 
CABLE OR SLING CHAINS 


ATTACHMENT CHAIN 
OFFSET SIDEBAR CHAIN 
FLAT-VEYOR CHAIN 
SPROCKETS 

FLEXIBLE COUPLINGS 


Atlas has the right chain for your power 
transmission or conveying needs. All are 
unsurpassed in quality . . . pre-tested to 
give better service. Atlas Chains ore 
in steel, stainless 


| y- 

Circuit Breakers, Safety Switches 
Comparison guide to costs, sizes, in- 
stallations and other features of cir- 
cuit breakers and safety switches is 
offered in this 32-pp pocket-sized 
booklet. Highlights advantages of the 
circuit breakers. Westinghouse Elec- 
tric Corp. 

For a copy, circle 151 on Post Card 


High Temperature Switches 
Several switch types providing pre- 


cision snap-action switching in high 
and low temperatures are described | 
in Form 84-449. Some have a range 
of —321 to 1000 F: others are 

' 


hermetically sealed against changes 
in atmospheric conditions. Mirco | 
Switch, Div., Minneapolis-Honeywell 


ATTACHMENT CHAIN 


WSs 


Regulator Co. 
For a copy, circle 152 on Post Card 


made in all sizes .. . 


Transite Electrical Conduit 
steel, bronze and Electrolized finish. 


Two types of transite electrical con- 
duit—a thin-walled, asbestos-cement 
conduit for installation in concrete 
and a thicker-walled type for direct 
burial—are described in 12-pp Bul- 
letin TR-247A. Johns-Manville. 


For a copy, circle 153 on Post Card 


For complete details and technical assist- 
ance on your chain design or mainte- 
nance problems there’s an Atlas Engineer 
to help you. Get in touch with your local 
Atlas Distributor or write direct for de- 
tails and catalog to Atlas Chain & Manu- 
facturing Company, West Pittston, Pa. 





Postage-free cards for ordering 
Bulletins are on pages 33-34. You 
may also use the cards to order 


literature mentioned in the ads. OFFSET SIDEBAR CHAIN 


| ot NEW POWER DRIVE 
% CALCULATOR 





Wiring in Hollow Core Concrete 
Sixteen-pp Manual L24 explains use 
of hollow-core precast concrete floor, 
roof slabs as raceways for electrical 
wiring. How to get wiring in and out 
of the hollow cells, how to feed fix- 
tures from the cell are covered. The 
Flexicore Co., Inc. 


For a copy, circle 154 on Post Card 


Technico! doto for selection of 
roller chain and sprockets in 
slide rule form. Available to 
engineers upon request. 


Portable Electrical Testers 

Matched a-c, d-c industrial meters, 
transformer for use as a-c multiplier, 
highly sensitive d-c portables and 
multi-purpose industrial instruments 





Circle 632 on postcard, page 33 
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Hay — 


(Begins on page 31) 


are described in Circular Z-54, 8 pp. 
Complete data on models, accuracies, 
ranges, prices included. Weston In- 
struments Div., Daystrom, Inc. 


For a copy, circle 155 on Post Card 


For Electrical Insulation 

Eight-pp Bulletin CDS-288 features 
silicone varnishes for impregnating 
and protective coatings, clear and 
opaque potting and encapsulating ma- 
terials, pressure sensitive adhesives, 
dielectric greases, wire and cable in- 
sulation. General Electric Co. 


For a copy, circle 156 on Post Card 





LIGHTING 


Quick Selector for Downlights 
Catalog FR2, 12pp, gives features 
and application data for square, 
round, eye-ball and low-brightness- 
aperture incandescent downlights in 
75- to 300-w size. The Frink Corp. 


For a copy, circle 157 on Post Card 


Effective, Economical Illumination 
Bulletin 2727, 12pp, illustrates ‘“‘Par- 
Beam” sealed-beam floodlights in 
models to accomodate lamps of 75 
to 500 w. Lists footcandle charts, 
dimensions, lighting selector infor- 
mation, accessories. Crouse-Hinds Co. 
For a copy, circle 158 on Post Card 


Wide-Angle Luminaires 

Catalog 444, 36pp, describes indoor 
and outdoor reflectors for use with 
color-corrected mercury lamps. Also 
presents multiple lights and accessor- 
ies, mobile work lights. Includes 
price data. Wide-Lite Corp. 


For a copy, circle 159 on Post Card 


Combination Air-Handling Troffers 
Sylva-F lo troffers with multi-vent for 
lighting and air conditioning are de- 
scribed in 20-pp brochure. Contains 
illustrations, technical information 
and specification details. Sylvania 
Electric Products Inc. 


For a copy, circle 160 on Post Card 


Air Diffuser for Troffer 

Eight-pp Catalog CLD-70 describes a 
diffuser permitting coordination of 
air distribution and illumination in 
a single ceiling unit. Contains selec- 
tion and preformance data. Sketches 
illustrate ceiling applications. Ane- 
mostat Corp. of America. 

For a copy, circle 161 on Post Card 





CONSTRUCTION 


Corrugated Roofing, Siding 

Form 6482 gives details on corru- 
gated roofing and siding sheets, cor- 
rugation pitch information and spec- 
ification data. Staggered- and straight- 
joint applications and other construc- 
tion details shown. Also lists uses, 
sizes and data on Industrial A-C 
Board. The Philip Carey Mfg. Co. 

For a copy, circle 162 on Post Card 





Watertight Masonry Specification 
This 6-pp bulletin covers causes of 
separation cracks, selection of mor- 
tar ingredients, types of mortar, 
shrinkage and bleeding control, effect 
of mechanical disturbance. The Mas- 
ter Builders Co. 

For a copy, circle 163 on Post Card 


Steel for Structures, Equipment 
“New Concepts in Steel Design and 
Engineering,” 59 pp, describes and 
compares types that make up the 
modern family of constructional 
steels. Illustrations of actual designs 
and concepts show how these steels 
can be used to achieve greater 
strength, lighter weight, lower cost. 
U. 8S. Steel Corp. 
For a copy, circle 164 on Post Card 


Brick Floor Installation Tips 
Illustrated information on brick floor 
installation featuring preparation of 
corrosion- and wear-resistant joints 
is provided in Bulletin E-27b. Also 
covers other money-saving procedures 
and techniques for installing new 
floors, repairing existing ones. The 
Master Builders Co. 


For a copy, circle 165 on Post Card 


Replacement Window Glazing 
Advantages of Plexiglas acrylic plas- 
tic as a glazing material are outlined 
in 8-pp Bulletin PL-465. Details prop- 
erties of Plexiglas as well as recom- 
mended installation techniques. 
Rohm & Haas Co. 


For a copy, circle 166 on Post Card 


... Will answer all your enclosure problems 
Here is the new, easier, simpler method of guarding 





conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 


panded metal panels provide greater safety, cut over- 
all costs, cover a wider range of use and require 85% 


less storage space. 


EXCLUSIVE QU/IK-ERECT SECTION CL/PS 
save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 

















Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


Note enlarged detail 
showing SAFE*GARD 
Quik-Erect 


Clips securely 


joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUCTS DIVISION | .... THE, SLOBE Co 


Circle 633 on postcard, page 33 
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Do-It-Yourself Custom Framing 

Design applications of slotted angle 
ranging from racks, mezzanines, plat- 
forms and other structures to mater- 
ials handling and packaging equip- 
ment are illustrated and described in 
8-pp Bulletin AD-396. Acme Steel Co 


For a copy, circle 167 on Post Card 


Storage Racks for Your Needs 
Catalog 107A, 8 pp, gives sizes, capac- 
ities of “Ridg-U-Rak”’ upright frames 
and stringers for all material stor- 
age conditions. Bernard Gloekler 
North East Co. 

For a copy, circle 168 on Post Card 





HOSE, FITTINGS 


Flexible Metal Hose 

Catalog 600, 32-pp, is a selection 
guide telling how to rate hose work- 
ing pressures so that corrections can 
be made for job conditions. Covers 
problems of non-steady pressures, 
elevated temperatures, choice of 
fittings. Atlantic Metal Hose Co. 


For a copy, circle 169 on Post Card 


Teflon-Core Hose Assemblies 
Anaconda Type T4 hose and reusable 
fittings that can be made into as- 
semblies with hand tools are de- 
scribed in Bulletin TC-46R, giving 
construction, properties, engineering 
data. Anaconda Metal Hose Div. 


For a copy, circle 170 on Post Card 


MACHINE SHOP 


Light-Heavyweight Machine Tools 
Comprehensive selection data and 
specifications on light-heavyweight 
machine tools and accessories are 
presented in 48-pp Catalog WT-50, 
Rev. 4. Among tools covered are drill 
presses, grinders, cut-off machines, 
band saws and belt and disc surfacers. 
Rockwell Mfg. Co. 

For a copy, circle 17! on Post Card 


Carbide Tool Ordering Guide 
Carbide tipped tools, blanks, inserts 
and holders are featured in 36-pp Cat- 
alog 861. Includes price list, selection 
charts, dimensions, and data on 
grades stocked. Besly-Welles Corp. 


For a copy, circle 172 on Post Card 





Reader Service Cards for ordering 
bulletins are on pages 33 and 34. 





Tools for Better Service 

Performed carbide parts, standard 
blanks (rectangles, squares, dia- 
monds, discs and center tips), and 
brazed tools in 200 sizes, styles, are 
listed in Catalog GC-61A, 32 pp. In- 
cludes details on preforms, charts on 
trouble shooting and Valenite grade 
characteristics. Valenite Metals Div., 
The Valeron Corp. 

For a copy, circle i73 on Post Card 


Cemented Carbide Products 


Simplified Practice Recommendation 
R-263-60 issued by the U. S. Dept. 


August, 1961 


THE MOST COMPLETE 
LINE OF MECHANICAL 
PACKINGS“ !S EASIEST 
TO GET FROM INDUS- 
TRIAL DISTRIBUTORS 
EVERY WHERE en. ssence:tesir on 


Conover-Mast Purchasing Dir.) 





** HIGH PRESSURE ASBESTOS « ROTARY PUMP PACKINGS e 
VALVE PACKINGS « V-RINGS « LEATHER PACKINGS « SHEET 
PACKINGS AND GASKETS « HYDRAULIC & PNEUMATIC 
PACKINGS « METALLIC PACKINGS + PLASTIC PACKINGS « 
TEFLON PACKINGS & GASKETS « SPIRAL WOUND GASKETS 


Circle 634 on postcard, page 33 
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SURFBLOW 
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BULLETINS jm 


(Begins on page 31) 


THE a MOP VEL Te SKIMMER of Commerce lists standard shapes, 

sizes, grades, and designations of 
cemented carbide products. Covers 
throw-away carbide inserts, saw tips, 
chisel blanks, die nibs, masonry drills, 
twist drill blanks, others. Cemented 
Carbide Producers Ass'n. 


For a copy, circle 174 on Post Card 


OTHER EQUIPMENT 


Corrosion-Proof Materials 





Complete line of corrosion-proof ce- 
ments, flooring materials, interliners, 
coatings and rigid plastic fabrications 
are given in 16-pp Bulletin 1-1. In- 
cluded are data on physical proper- 
ties, construction, and products’ re- 
sistance characteristics to 166 com- 


mon corrosives. Atlas Mineral Prod- 
ucts Co. 


$19595 


Model A 0-150 psi 
All Types of Boilers. Skim- 
mers higher pressures 
at slightly increased prices. 








Tests and user reports prove 


SurfBlow Floating Skimmers cut 
down-time up to 60%—reduce blow- 
off over 50% for internally treated 
boilers—cut water treatment over 
45% in many installations! 
SurfBlow automatically skims off 


boiler water impurities from the crit- 
ical steam release zone, whatever 
the turbulence or water level fluctu- 
ation. Simple to install. Made of 
maintenance-free stainless steel. 
Pays for itself in weeks—even days! 


For a copy, circle 175 on Post Card 


Fluid Power Cylinders 
Design features and advantages of 
air and hydraulic power cylinders are 


detailed in 24-pp Bulletin P2546P. 


Selection tables are included for air 
cylinders, hydraulic cylinders, accu- 
mulators, hydraulically controlled air 
power units, boosters, and pipe thread 
fittings. Miller Fluid Power Div., 
Flick-Reedy Corp 


Write now for complete information. 
BOILER SPECIALTIES CORPORATION 
78 Box 485, Gary, Indiana 


F , circle 176 Post Card 
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Any of these bulletins, catalogs and 
technical booklets can be yours with- 
| evt cost or obligation. Use the 
| Reader Service Cards on page 34. 
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Protection for Compression Lines 


| Bulletin 118 tells how TR filters re- 
| move condensed moisture, oil and 


‘ 


Tr 
I 


| 


i 
\ 

\ 

} 


pipe scale from compressed air lines. 


Includes charts to guide in selection 
of sizes. 


\ 


R. P. Adams Co., Inc. 
For a copy, circle 177 on Post Card 
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For Process Industries 


Products for chemical processing in- 
dustries are described in 12-pp Bul- 
letin G-3E. Covers pumps, pneumatic 
conveyors, fluidizing conveyors, ro- 
tary compressors, vacuum pumps, 
horizontal grate coolers, suspension- 
type pre-heaters, positive displace- 
ment blowers and gas pumps, fans 
and exhausters. Fuller Co. 


————— 


til 


| 


SAMMI 


niet 


For a copy, circle 178 on Post Card 
Snap out dead listings. Snap in 
new names in exactly the se- 
quence you want. Type only fresh 
additions...in seconds...on 
scored sheets that separate into 
springy strips. Flexoline frames 
in hinged stands or rotaries hold 
thousands of strips for instantly 
visible reference. Perfect for list- 
ings of parts, phone information, 
cross files, account numbers, 
routing guides and hundreds of 
other active records. For more in 
formation, send the coupon now. 





Shutdown Master Planner 


VISIBLE 


ACME VISIBLE RECOROS, inc. 


] This wall chart facilitates scheduling 
of equipment shutdown maintenance 
activities. Items involved in the shut- 
down are shown at a glance, and 
space is provided for listing time and 


manpower requirements. Westing- 
house Electric Corp. 


3608 West Aliview Drive, Crozet, Va 


Please give me full facts on time and 
money saving Flexoline reference systems 


For a copy, circle 179 on Post Card 








Se 


Compact Cooling Towers 


Dimensional data and diagrams on 
single-cell and multi-cell cooling 
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UNIVERSAL 


DRIVE TENSIONERS 


Patent Pendina 


Controlled tensioning eliminates 
shock loading through excessive chain vibration, and 
horsepower loss through belt slippage. 





@ ROTATING ARM ACTION 
FOR GREATER ADJUSTMENT 


@ FULL 360° POSITIONING . 
BRONZED 


A low cost tensioner for single and 


multiple width drives that is more B US HED !DLE RS 
adaptable to machine frames. See 14 SIZES 


= ae Distrio- | AVANABLE FROM STOCK 


BREWER MACHINE & GEAR CO. 


1441 N. 2nd St St. Lovis 6, Mo 
Circle 637 on postcard, page 33 




















Designers, Builders and Installers of Washers 
to handle any industrial process, and built to 
the exact specifications determined by our 
complete engineering analysis of your job 
requirements. 


White for our complete 
General Catalog 


Yallagher-f\a alser 


Allag mTIOnN 


6195 Setkirk Av D« it 11, M 
Circle 638 on aad page 33 
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Easy-to-Move... 
Time-Saving Power for 
Your Shop or on 
the Job...New 


Bench, stand or truck mounted, this compact 
Riget> 300 Power Drive quickly pays for 
itself in time and labor savings. Speed chuck 
closes and releases by hand . . . holds tight 
forward or reverse. Cam-action rear work- 
holder holds even long lengths straight for 
perfect threads and cuts every time. 


Converts to Low-Cost Threading Machine 


Add the Ritzatp No. 310 Carriage, No. 360 Cutter 
and a Rit@afD> Quick-Opening Machine Die Head, 
and you're ready to cut, thread and ream. With a 
No. 19 Nipple Chuck you even cut and thread close 
nipples with threading machine speed and ease. 


THREADS 


DRIVES GEARED THREADERS - THREADS CLOSE NIPPLES 


Call your Distributor teday. For your convenience, he maintains 
@ complete stock of FR(T2n (> Werk-Saver Pipe Tools and parts! 





gnrnnnndepenonnanneetreey 


Fig. 311-8 


7 ADVANTAGES 


OF THE NEW ALOYCO | 


GLOBE VALVE DESIGN! 


Redesign of sizes 2 inches and larger in- 
volves conversion from a rotating stem 
with rising handwheel and free floating 
dise to a non-rotating stem, non-rising 
handwheel with disc assembly pinned 
to the stem. Advantages include: 

@ No spiral wear pattern on stem from 
hardened packing or hard deposit in 
stuffing box. 

@ Rapid visual check of throttling con- 
trol by observing location of stem stop. 
@ No galling of back seat because of ro- 
tating stem. 

®@ No galling between seat and disc. 

@ Stronger disc to stem connection. 

® No spinning of disc. 

® Less corrosion attack because of elim- 
ination of cavity between stem and disc. 


For more information on these Aloyco 
valves of Stainless Steel and other cor- 
rosion resistant alloys, write for Bulle- 
tin #7, Alloy Steel Products Company, 
1308 West Elizabeth Avenue, 


1.10 


Inc., 
Linden, New Jersey. 


ALO Ye 0 


‘. 

’ o"* 
” ‘ 
fongosivt * 


ALLOY STEEL PRODUCTS COMPANY 
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(Begins on page 31) 


towers are presented in this 6-pp bul- 
letin, along with specifications, per- 
formance data, pump head informa- 
tion. The Marley Co. 


For a copy, circle 180 on Post Card 





. . « OF SPECIAL INTEREST 


Equipment Noise Control 

Effective approaches to solving acous- 
tical problems are outlined in 14-pp 
Publication 1-EA-910-A, Absorption 
of air-borne noise and reduction of 
structurally borne-sound are  ex- 
plained, test methods, performance 
tables, nomographs included. Owens- 
Corning Fiberglas Corp. 

For a copy, circle 181 on Post Card 


Roller Chain Applications 

Presented in file folder are design 
ideas on efficient use of roller chain. 
Provides mechanical drawings show- 
ing roller chain used as slat convey- 
or, reciprocating drive, feed roll drive, 
chain roller bearing, external gears, 
internal gears, flexible shaft coup- 
ling, rack and pinion table feed, lever 
actuator, rod conveyor and others. 
Atlas Chain & Mfg. Co. 


For a copy, circle 182 on Post Card 


Steam Jet Blowers, Nozzles 
Operation and performance of steam 
jet blowers using pressure steam or 
compressed air for ventilating and 
circulating applications, and blast 
nozzles designed for low drafts in 
ducts and stacks is described in Bul- 
letin 4 AB, 8-pp. Dimensions, weights 
given. Schutte and Koerting Co. 


For a copy, circle 183 on Post Card 


Guide to Better Closures 


Comparative data on methods for bot- 
tom closing regular slotted containers 
and other corrugated boxes is pre- 
sented in 20-pp Bulletin AD-230. 
Covers machine and hand gluing, 
taping with kraft-backed and rein- 
forced materials, stapling and stitch- 
ing. Acme Steel Co. 


For a copy, circle 184 on Post Card 


Versatile Self-Sticking Tapes 

Details on self-sticking tapes for use 
in design and layout applications 
where speed and accuracy are essen- 
tial are presented in this illustrated 
26-pp catalog. Covers printed tapes, 
templates and accessories for use in 
preparation of charts, graphs, slides, 
transparencies, plant layouts, floor 
plans, flow diagrams. ACS Tapes, Inc. 


For a copy, circle 185 on Post Card 





Adjustable Safety Positioner 


Advantages of an adjustable safety 
positioner in eliminating accident po- 
tential and reducing power press 
down time are detailed in Bulletin 
AD-108. Duff-Norton Co. 


For a copy, circle 186 on Pcst Card 





NEW! King 
COMPRESSED AIR 
FILTERS |." 


REMOVE ALL HARMFUL 
TRACES OF DIRT, 
WATER AND OIL— 
Month after Month with 


| NO MAINTENANCE! 








WET SCRUBBER CARTRIDGE 
causes mist and fog to form large 
drops that fall into sump. Takes out 
dirt, water and oil down to less than 
2 microns. Self-cleaning; has almost 
unlimited service life. 








DRY POLISHER CARTRIDGE 
removes practically the last remain- 
ing traces of dirt, water and oil; 
leaves the air exceptionally clean. 
Scrubber cartridge does nearly all 
the work, so Polisher also has almost 
unlimited service life. 


Get ALL the facts! Write today 
for free KING FILTER CATALOG. 


nig 
. KING ENGINEERING CORP. 


\a Qa 
\ LF 3231 S. Stote St. Ann Arbor, Mich 
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COIL Handling COSTS... 


i 
= 
7, 


C-F 
COIL 
LIFTERI 


1 SAVE MANPOWER —only | man, the crane operator, is required 
to operate the (-F Coil Lifter above. 

2 SAVE SPACE—you can operate a (-F Coil Lifter in o minimum of 
space, as little as 10” to 12”, between piles, regardless of coil width. 

3 ELIMINATE DAMAGE—the strong mechanical grip, and legs 
remaining vertical at all times prevent any damage to stock or 
material. 


Motorized C-F Coil Lifters with Motorized Swivels as 
above are designed for safe, fast, efficient one man opera- 
tion. They allow the crane operator to grab, lift, 
carry and rotate, set down and release the load 
precisely—in minimum space—without additional 


p. 
WRITE NOW FOR NEW BULLETIN SL 32. 


CULLEN-FRIESTEDT Co 


Circle 642 on postcard, page 33 


ONN-LESS AIR COMPRESSORS, VACUUM PUMPS, 
35 TO 24 C.F.M. 


INTEGRAL-MOTOR AIR PUMPS fj 
6 TO 3.8 CEM. 


LIGHT-DUTY MODELS, .6 TO 24 C.F.M. 
V-BELT OR COUPLING 


HEAVY-DUTY AIR COMPRESSORS, 
VACUUM PUMPS, 


ase 


VACUUM PUMPS and 
AIR COMPRESSORS 


Extra dependability for plant use . . . for O.E.M. 


Need a source of low pressure air or moderate vacuum? 
Check with Gast! Save money, time, effort in choosing the 
best air pump for your job. 

Precision quality and rotary design oowee outstanding 
dependability. Vanes take up their own wear . . . maintainin 
like-new performance. Quiet, non-pulsating air .. . no tan 
needed! Oil-less or lubricated models—direct coupling, V-belt 
or integral-motor drives. Sizes from 1/40 to 5 h.p., .35 to 
50 c.f.m. Vacuum to 28° Hg, pressure to 30 p.s.i.g. 


WRITE TODAY FOR CATALOG! If you con, specify pump type you need. 
red ee AiR MOTORS « VACUUM PUMPS + COMPRESSORS 


GASTanuracturing CORP 


Benton Harbor, Michigan 
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THE 
HEART 
OF TROUBLE-FREE 

OPERATION 


INDUSTRIAL 
COMBUSTION 


HEV-E-OIL OR POWER GAS 
BURNERS 


The heart of any boiler is the burner that fires it. 
Leading engineers, contractors and architects have found 
HEV-E-DUTY BURNERS prove dependable in institu- 
tional and commercial buildings where reliability is 
essential. 


Beat competition in quality .. . reliability . . . 
ease of installation . . . cost of operation! 
HEV-E-DUTY BURNERS start smoothly and safely with 
low-fire. Burner modulates from low to high fire for 
efficient combustion over complete fuel range. 
Every HEV-E-DUTY BURNER is completely assembled, 
wired, tested and fired at the factory. Installation is 
quick, easy and money-saving. Install as replacements 
on existing boilers or new boiler installations. If you 
need engineering advice, count on us. 
As the heart — HEV-E-DUTY BURNERS give you 
trouble-free operation day after day . . . without frequent 
service and constant worry. 
' Capacities from 
720,000 to 21,- 
000,000 BTU's. 
Meets all code 
stondards; Under- 
writers’ Laboratory 
approved. 
Write HEV-E-DUTY 
BURNERS, Dept. 
G8! today for com- 
plete information. 


MATCHED FOR MAXIMUM EFFICIENCY Now available, the 
HIGHLANDER BOILER is matched to the maximum per- 
formance of HEV-E-DUTY BURNERS. The perfect marriage 
of a boiler and burner unit eliminates the problem of trying 
to match a burner to any random boiler. To guarantee perfect 
operation the entire unit — both boiler and burner — is com- 
pletely approved by Underwriters Laboratory with certified 
rating for output. 


EASY FUEL CHANGE-OVER: Models available for gos or oil or com- 


binetion ges/eil INDUSTRIAL 
COMBUSTION 


INC. 
EXECUTIVE OFFICE: 
4447 N. OAKLAND AVE, 
MILWAUKEE 11, WIS. 
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FITS ANY LIFT TRUCK 


DUMPS 
AUTOMATICALLY 





| in 


HUA 


(Begins on page 31) 


Stationary, Portable Manifolds 

Industrial manifolds, including 21 
stationary models for use with ox- 
ygen, acetylene, argon, nitrogen, hy- 
drogen and other gases, are described 
Form 55-086. Units range from 


| automatic change-overs that accomo- 


| install 


CAN CUT HANDLING 





COSTS 90% 


With this self-dumping hopper on your | 
lift truck, one man can do the work of 
two—in a fraction of the usual time. It’s 
the modern, low-cost way to handle 
scrap metal, small castings, cinders, 
punch press parts, hot forgings, cullet— 
all kinds of bulk material. 


‘* 


DUMPS ITSELF 


Attaches in seconds to | 
any lift truck—fork or 
platform. Can’t slip off. 
Operator picks up loaded 
Hopper—transports it to 
its destination—releases 
the latch—and the Hop- 
per automatically dumps | 
its load, rights itself, | 
locks itself. 


Roura Hoppers are | 
sturdily made of %" 
steel plate with contin- 
uous arc-welded seams. 
Heavier plate if desired, 
also stainless steel or gal- 
vanized. Made in eight 
sizes, 44 to 4 yard ca- 
pacities, mounted on live skids or a 
choice of wheels. Standard models avail- | 
able for immediate shipment. 


ROURA 
Self Dumping 


HOPPER 


WANT MORE DETAILS? Just clip this 

coupon to your letterhead and mail to 
ROURA IRON WORKS, INC. 

1413 Woodland Ave., Detroit 11, Michigan 


RIGHTS ITSELF 


{ 


LOCKS ITSELF 
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able with this wall chart. 
less Tube Div., Copperweld Steel Co 


date unlimited cylinders to ready-to- 
manual change-overs. Linde 
Co., Div. of Union Carbide Corp. 


For a copy, circle 187 on Post Card 


Inverted-Y Electrification 

Aluminum inverted-Y conductor sys- 
tems discussed in Form 2025A, 8-pp, 
are available for 500-1200 amp, con- 
tinuous rating, 600-v for wall and 
ceiling mounting in dry places. Ad- 
vantages listed. The Cleveland Crane 
& Engineering Co. 

For a copy, circle 188 on Post Card 


| Steel Strapping Tool 


Model A4 Pneumatic Steelstrapper, 
an air-driven hand tool, for paper, 
metals, building products and other 
industries is illustrated and described 
in 8-pp Form AD-251. Techniques, 


| applications, and accessories included. 
| Acme Steel Co. 


For a copy, circle 189 on Post Card 


Processing Equipment Guide 

Illustrated Bulletin 7004, 16-pp, de- 
scribes units for handling of agita- 
tion, classification, sedimentation, 
centrifuging, filtration, pumping, 


| fluidization and ion-exchange. Appli- 
| cations included. Dorr-Oliver, Inc. 


For a copy, circle 190 on Post Card 


Airless Blast Machines 
Features and advantages of the Super 
Tumblast, a batch-type airless ab- 
rasive blast cleaning machine are de- 
tailed in 28-pp Catalog 162-D. Spec- 
ifications and details on replacement 
cost analysis. Wheelabrator Corp. 
For a copy, circle 191 on Post Card 


Power Lube Systems 


Centralized lubrication equipment is 
featured in Catalog 82, 32-pp. Auto- 
matic, semi-automatic and manual 
equipment, high and low pressure in- 
timing and alarm controls, 
filler pumps are detailed. Lincoln 
Engineering Co. 


For a copy, circle 192 on Post Card 


| Heavy Oil Burners 


burners engineered to use low- | 
| cost, high-heat content heavy fuel oils 


Oil 


are illustrated and described in 8-pp 
Bulletin 1. Advantages and applica- 
tions. Industrial Combustion Inc. 


For a copy, circle 193 on Post Card 


Decimal Equivalents Chart 


| At-a-glance reference data on decimal 


equivalents for steel tubing—con- 
version of Birmingham wire geges 
and fractions to decimals—is avail- 
Ohio Seam- 


For a copy, circle 194 on Post Card 





NEW 
ARMSTRONG 
CATALOG 


Quality Tools for Industry 
New ARMSTRONG General 
Catalog No. 700, showi 
the com - ~ ARMS — 
Line including approximate- 
ly 330 new ‘ARMSTRONG 
tools added in these cate- 
gories: 
Tool Holders 


) gtaeaanaaa Tools 
Tool Bits 


Wrenches 
Ratchet Wrenches 


and Sockets 

Miscellaneous Hand Tools 

Pipe Tools 
Anyone who uses or 
buys hand tools or shop 
tools needs this free, 
ARMSTRONG Catalog 
No. 700 showing these im- 
portant additions as well 
as thousands of other 
ARMSTRONG tools. Write 
direct, or phone your local 
ARMSTRONG Distributor 
(Distributor name fur- 
nished upon request). 


Armstrong Bros. Tool Co. 
5207 W. Armstrong Ave. @ Chicago 46, Illinois 
Circle 646 on postcard, page 33 











INTRODUCING THE NEW 


DRYDEN-EAST 


HOTEL 
39th St., East of Lexington Ave. 
NEW YORK 


Salon-size rooms « Terraces « New 
appointments, newly decorated « 
New 21” color TV « FM radio « New 
controlied air conditioning *« New 
extension phones in bathroom * New 
private cocktail bar * Choice East 
Side, midtown area * A new concept 
of service. Prompt, pleasant, un- 
obtrusive. 


Single $15 to $22 Suites to $60 
Special rates by the month or lease 


Robert Sarason, General Manager 
ORegon 9-3900 


Teletype NY-1-4295 
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Y The 42 LB. 


| 
RIPHOIST 
a 


TIiRF OR 


| LIFTS*PULLS 
LOWERS 
3300 LBS. 


Single Line 
Capacity increased 
to 6 TONS with pul- 
ley blocks 
o 
Replaces chain hoists, 
air hoists, winches . . 
less cost, less mainte- 
nance. Unlimited cable 
travel, portable, hand op- 
erated . . faster, cuts rig- 
ging time . . unmatched 
safety record. 

One Year Guarantee 
Preferred on job after job, in 
struction, refineries, oil drill- 

ing, plant erection and main- 
tenance, mining, machinery 
moving, trucking, etc. 
See your local dealer 
GripHoist, inc. / 3300 
744 Harrison St., Son Francisco 7, Calif. LBS. 
334 Granite Ave., Boston (Milton 86), Mass. 
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BIG LINE-UP 
BIG PERFORMANCE 


Johnson Solenoid Valves are built 
for heavy duty service .. . han- 
diing, air, water, steam, heavy vis- 
cous liquids. No pilots or pistons; 
powerful leverage design opens 
smaller valves against 250 Ibs. 
Because of the remoteness of the 
solenoid, temperatures up to 
400° F. are easily handied with- 
out adverse effect on the sole- 
noid coil. Bodies are bolted 
together. Explosion-proof 
models also. 


at 
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ee 
Normally closed service, stainless 
steel! valve and seat. Sizes 46-3". 
Also for normally open service, and 
with Jenkins Disc. 
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ce 
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or —s 
3-way valve. Stainless Dashpot construction, cushions closing 
steel valves and seats. to avoid water hammer. Jenkins Disc. 
Sizes V2"'-1¥2". Sizes %4"-2". 


@* Write for Bulletin “V” 
THE JOHNSON CORPORATION 


os 
~sS 822 Wood St., Three Rivers, Mich. 
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Shave heavy window re- 
placement costs...use 
BARRETT plastic panels! 


Fiberglass panels used for skylight- 
ing, side-lighting, or glazing give you 
a saving because they’re shatterproof, 
resist chemicals, cut lighting bills, 
can be installed easily and main- 
tained economically. 


Offices in: Bis 
New York, Philace 


llied 
BARRETT DIVISION hemical 


40 Rector Street, New York 6, N. Y. 
Circle 650 on postcard, page 33 








BULL OF THE WOODS by TR.WILLIAMS 
STOP IT, YOU LUNKHEADS/ ) WATCH THIS/ THE BULL Y QUESTION NOW IS 
+/ THIS NEW KOLLMANN NTENANCE 


H+ CAN OPEN THAT DRAIN 


LINE IN FIVE MINUTES PLUGGED HE'D FIX IT | 

H WITHOUT pA“1{ FOR GOOD SOMAIN- for the plant engineer 
TENANCE BOUGHTA / OR WILL HE BESOHAPPY : 

TO STOP LOSIN’ DOWN- 









































On Tool Steel 


TOOL STEEL SIMPLIFIED by F. 
R. Palmer and G. V. Luerssen. Size 
9% by 6% in.; 585 pp; third edition; 
illustrated; clothbound. Published by 
the Carpenter Steel Co., Reading, 
Pennsylvania. Price $2.50 in U.S.A. 











THE First edition of this book was 
published nearly 25 years ago. The 
current edition incorporates revisions 
and also includes new material. 

Tool steels are treated extensively in 
this informative book in which the 
material is presented in four principal 
sections. Pages in these divisions are 

= =H a be marked at the edges to help guide the 

' ~ ES . SS <6 | reader. 
fog 126e oy Mea ne, Tt tag US Pot oF THE LATE “SPRING” : Part 1 is an acquaintance section 
= | dealing with terms, analysis, character, 
Many of the “big names” in American industry save money and soundness, ond a of tool steel 
nuisance with Kollmann power drain cleaners n the second part, selection of steel 


is treated. The matched set approach 


The 500 is “worth its weight in man hours” = Marnssen ’ aman asd m 
saved annually. Fast, rugged, operated by i = us ed. ney | paces are om by 
oe man. Quickly drives through chips, con- a “selector” in which the publisher's 
gealed oil, grease, rags. Up to 200’ through MANUFACTURING CO., inc. ; s , I 

traps in lines from 4” to 10”... and can 4 product names appear. 














adapted for 1)” &3" lines. Writefor particulars. ERIE, PENNSYLVANIA « UNion 4-3851 Part 3 goes into properties, treat 
Circle 651 on postcard, page 33 ment and testing of tool steel. This 


‘aR * ; ’ section includes discussions on high 
speed steel, hot-work steels, and air 
hardening steels. 

Among the subjects commented upon 
in the final part are: relation of design 
to heat treatment, spark testing, 
furnace atmosphere, and quenching 
and tempering. 





Management Series 


MANAGEMENT GUIDES by B. T. 
Lewis and Wm. W. Pearson; size 
8% by 6% in.; paperbound. Published 
by John F. Rider Publisher, Inc., 116 
W. 14th St., New York 11, N.Y. 


Management Guide for Maintenance 
Supervisors—No. 275-1; over 50 pp; 
price $1.25. In this practical book such 
items as preventive maintenance prac- 
Save Space, installation and tices, problem solving in maintenance 

Maintenance Costs with management, supervision of the main- 


tenance function, maintenance work 


A J A x V 4 B R AT | N G F E E D E R os measurement, and cost reduction pro- 


Designed for short carries between machines, conveyors and proc- cedures are discussed. It includes a 
esses, Ajax Vibrating Feeders combine mechanical simplicity, ab- | glossary of terms, a collection of sample 
sence of complicused’ electrical systems and low cost. They are easy forms, and a list of references. 
to install as part of a material handling system. They can be designed 
. . , ; 
into complete processing units. 3’ to 10’ lengths, ‘ 
P P 8 Control—No. 275-2; 63 pp; price 


a Rr ' widths from 6” to 36". Write for information. a1 } : 
r 7, f / $1.40. The second volume in the series 


Cc onve yo r D j ww ' a . oO n | deals with functions and procedures 
i Pee 





Management Guide for Production 


mm paJAX FLEXIBLE COUPLING CO. ING. relating to production and inventory 
@® 100 Portage Road Westfield, N.¥Y- | control, applications of mathematical 


Incorporated 1920 Representatives in Principal Cities techniques to scheduling and inventory 
Circle 652 on postcard, page 33 
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A NEW MACHINE TOOL moves into industry! 


This photograph shows the motor and fan assembly of a 
Super Suction® Model BP-2 Suction Cleaner mounted 
on a standard 55 gal. steel drum. The Super is posi- 
tioned beside a punch press where the powerful suction 
provides a continuous collection of scrap from the die 
punch. Instead of frequent stopping to remove scrap, 
the press remains in continuous operation, increasing 
unit production and reducing unit cost. 


\§6©6This is only one of an almost infinite variety of 
» production operations—recovery of cutting fluids 
from sumps, transfer of materials and liquids, 
cleaning parts—now being done by Super cleaners 
in manufacturing plants today. Every plant con- 
tains many operations where costly time can be 
saved by a powerful air stream used for suction or 
blowing. The ability of the cleaner to handle both 
wet and dry materials and liquids makes its use 
possible over a very wide range of cost saving 
operations in any factory. 


Two Super Models BP-2 and RS-1 are specially designed for pro- 
duction duty. Adaptor covers, making it possible to mount one or 
more motor and fan assemblies on the steel drum, are available 
Both cleaners can also be used for general floor and plant cleaning. 
Write for catalogs and complete data. Or ask your Super local 
distributor. 


& “Once Over Does 9” 
SUPER senvice® 
Power Suction Cleaners + oor Machines 


sinmce it 2 ! malty 
“THE DRAFT HORSE OF POWER CLEANING MACHINES” 


THE NATIONAL SUPER SERVICE COMPANY 
1942 N. 12TH STREET, TOLEDO 2, OHIO 


ln Conada: Plant Maintenance Equipment Co Toronto, Montreal, Vancouver 
SALES AND SERVICE IN PRINCIPAL CITIES 





SU vir repcaceasie | NOW..YOU CAN 


POLYURETHANE TIRES | SHINGLE 
vwovsmee | A FACTORY 


@ Resistant to oils, most detergents, | CLASS “A” 


acids and alkalis. FIRE SAFETY-RATED 
: PHILI 
@ Do not stain or mark asphalt or 


vinyl flooring. 
@ Shock-resistance protects loads. FIRE-CHEX SHINGLES 


eae For roofs down to 2” slope . . . exclusive 25 year 

° Clincher-type plates simplify tire guaranty bond . . . available through your roofing 

changing. contractor or your building supply dealer. Mail 
coupon for important fact folder. 


Send me your fact folder, 
“Now You Can Shingle a Factory Roof." 
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DIVISION OF UNITED SERVICE EQUIPMENT CO.,.INC. gm 15, Ohio 
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In Canada: Jarvis & Jarvis of Canada, 1744 William St., Montreal, Que | 
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Circle 654 on postcard, page 33 roe ae 
August, 1961 209 





this 
UNIPAK® 


can 


SLASH 
YOUR 
ELECTRIC 
BILL 


It’s no secret. It’s one of Sprague 
Electric’s power factor correction 
capacitors — proved in engineering 
or . » » made by the world’s 
argest capacitor manufacturer . . 
listed by Underwriters’ Laboratories 
... used by leading manufacturers the 
world over. Here’s why— 

Motors and similar equipment in 
your plant use both kilowatts (work- 
ing current) and kilovars (magnetiz- 
ing current). The kilowatts you buy 
from your electric company. The kilo- 
vars you can best supply yourself with 
Sprague power factor correction ca- 
pacitors. And the more you supply, the 
greater your useful power, the less the 


load on present wiring, the lower 
your electric bill. 

You can get a free estimate of po- 
tential savings in your plant, or litera- 
ture giving more details by writin 
Sprague Electric Co., +87 Marshall 
Street, North Adams, Massachusetts. 
In Canada, write John R. Tilton Led., 
51 McCormack St., Toronto 9, Ont. 


SPRAGUE 
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METRON 
QUALITY 


Series 26 


Hand Tachometer 


EASY-TO-USE: reads rotational or belt speeds 


directly — no guessing 


LONG LIFE: single moving part, Metron craftsman- 


ship assures trouble-free reliability 


' VERSATILE: measures three speed ranges with flick 
of switch 


ACCURATE: to 1% of full scale deflection, correctly 
damped for immediate readout 


AVAILABLE: for immediate shipment 


TWitetron 


METRON INSTRUMENT CO. 


438-F Lincoln Street, Denver 3, Colorado 
TWX: DN 194 DDD Code; 303 PEar! 3-3764 
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NEW BOOKS 


control, and applications of electronic 
data processing and punch card systems 
to both production and inventory con- 
trol. It, too, contains a glossary of 
terms and a reference list. 





Management Guide for Preventive 
Maintenance—No. 275-3; 58 pp; 
price $1.25. This volume offers some 
guidance for the institution of a preven- 
tive maintenance program. It goes into 
the organizational considerations for 
such a program. This book also deals 
with systems and procedures, records, 
work measurement, supervision in 
cludes comments on mathematical tech 
niques. This guide also has a glossary 
and a reference listing. 


Management Guide to Applied In- 
dustrial Psychology—No. 275-4; 
over 65 pp; price $1.50. Among the 
items discussed in this guide are: social 
status, motivation and incentives, use 
of tests for supervisory selection, 
human relations concepts, supervisors 
as counselors, managing stress, and 
process of communication. One of the 
appendix sections contains the names 
of several tests and information as to 
what they measure. Reprinted matter 
on an industrial employee 
counseling is presented in another sec- 
tion of the guide 


plan of 


Instrumentation and Controls 


HANDBOOK OF INSTRUMENTA- 
TION AND CONTROLS by H. P. 
Kallen. Size 9% by 7% in. approx.; 
692 pp; illustrated; clothbound, Pub- 
lished by McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd St., New 
York 36, N. Y. Price $15.00. 


A PRACTICAL MANUAL covering in- 
struments and controls extensively. Its 
discussions relate to the following areas 
»f application : heating systems, air-con 
ditioning systems, ventilating systems, 
steam and power plants, refrigeration, 
diesel plants, and water treatment. The 
book should helpfully fit the needs of 
those who design, specify and procure 
equipment. 

Among the many subjects treated in 
this handbook are: fundamentals of 
measurement and control; installation 
instruments; resistance 
thermometers; radiation pyrometers; 
thermistors ; installation of differential- 
pressure flow meters ; displacement type 
level controls; electric and pneumatic 
level transmission ; con- 
trols; feedwater regulation; winter 
dehumidification; distribution and 
zone control; control of refrigeration; 
and turbine governors. 


of pressure 


combustion 
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JUST AN *‘‘O”’ RING? 


YES, BUT—A GOOD precision “O” Ring can mean the dif- 
ference between a sure faucet repair job and a continuing 
problem! You can't get better than GOOD faucet stem, spout 
and ball cock “O” rings. They're precision made to toler- 
ances in thousandths of an inch—to fit better, last longer, 
eliminate trouble once and for all 


Use the best. Buy GOOD for the highest quality precision “0” 
Rings as well as 4,000 other specialties in the GOOD line of 
plumbing and heating repair parts. Send today for Free GOOD 
sample assortment and 16-page GOOD Catalog “0” 


MANUFACTURING CO., INC. 


191-5 Lincoln Avenve, 


GCOD New York City 54, N. Y. 


1896 GOOD HAS MEANT THE BEST. 
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One of several Rubbair Door installations at the Strath. 


more Paper Co., West Springfield, Mass. 


TRATHMORE 
READ THIS ACTUAL CASE HISTORY— 


“The installation of Rubbair Doors has really solved three problems 
for us,” saidMr. J. S. Mudgett, Chief Engineer, Strathmore 
Paper Co., West Springfield, Mass. “The first problem was the 
necessity for a door that would permit a freeflow of heavy fork- 
lift truck traffic without requiring a stop to mechanically 
operate a conventional type door. The second problem was 
considerable heat loss to open warehouse area which was reduced by 
fast closing action and air seals. The third problem was mainte 
nance costs which have been reduced because of the flexibility of 
the door. Of course, other benefits have been realized such as 
satety for workmen as well as a considerable reduction of dust 
and dirt from the loading platform.” 

RUBBAIR® DOORS Assure Trouble Free Operation With 
@ Ruegeed V-caom hinges 
@ Positive air «cal 
@ Shatter-preef «index. 


@ Flexible construction 
@ Salrty-cushion nose 
@ Scufl-resistant wear panels 


Mf you have an industrial deor maintenance problem, let ux help you 
selve ik. Write us the details or send fer « free Mustrated catalog. 


MANUFACTURING CO., INC. 
Stic-Klip 


RUBBAIR '' DOOR DIVISION 
59 Street 
40, Mass 


EE Reson achusetts 
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HERC-Alioy 


SLING CHAINS 


@ Herc-Alloy is the only exact-size alloy chain 
on the market. This uniformity gives you a lighter 
and easier-to-handle chain without any sacrifice 
in working load limit. 


@ Herc-Alloy, the original alloy steel chain, is 
available in running lengths as well as in all types 
and sizes of slings made to customer specifications. 


@ Write for literature 
covering Herc-Alloy 
Sling Chains, 
including helpful 
information on 

their assembly, 

core, use and 
inspection. 


@ CMalso produces a complete line of chain 
attachments and welded chain of all types 
including stainless steel and bronze. 


Hammerlok® coupunc unxs 


@ Assemble or rebuild your own Herc- 
Alloy sling chains with all components 
furnished by your local distributor 
Hammerlok is simple, safe, reusable 
New Herc-Alloy assemblies can now be 
ordered with welded or Hammerlok 
Coupling Links as desired. 








RUGGED ° DURABLE CALL YOUR CM CHAIN DISTRIBUTOR 


COLUMBUS McKINNON 


CHAIN DIVISION 


COLUMBUS MCKINNON CORPORATION 
Tonawanda, New York 
NEW YORK (Mountainside, N. J.) 


CHICAGO e CLEVELAND ¢ SAN FRANCISCO 
In Canada: COLUMBUS McKINNON LIMITED, 


wene-acov® ST. CATHARINES, ONT. 
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Specify 
Leschen 


RED-STRAND! 


Black . . . the most attractive color in bookkeeping. 
There’s no magic formula for staying in the black, 
but careful consideration of the right type and 
make of wire rope can cut costs substantially— 
10%, 20% or more. 

RED-STRAND users are accustomed to longer- 
than-expected wire rope service, because higher- 
than-catalog-rated quality is built into the rope. 


il 


They know that Leschen distributors and field 
men make sure they have the best rope construction 
for the job at hand. They know, and you can too, 
that for wire rope and sling needs—specify RED- 
STRAND and stay in the black! For the name 
of your nearest Leschen distributor write: Leschen 
Wire Rope Division, H. K. Porter Company, Inc. 
2727 Hamilton Avenue, St. Louis 12, Mo. 


LESCHEN WIRE ROPE DIVISION 
H. K. PORTER COMPANY, INC. 
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FAST DELIVERY of SIZE 6,728 STARTERS 


PRE-ENGINEERED 
MODIFICATIONS 
eliminate 

Special 
Engineering 


Selector Switch 


— Square D NEMA Size 6, 7 and 8 magnetic starters 


are now built with a plate in the door to accom- 
modate modifications when needed. The same 
modifications which have long been available on 
Square D starters through Size 5— pushbuttons, 
selector switches, pilot lights, additional overload 
relays, auxiliary contacts— can now be added to 
the larger starters without special engineering. 
This means fast processing of your order, quick 
delivery of your starters. What's more, you can 
make the same modifications in the field. The 





Control Relay 


e With Square D Size 6, 7 
and 8 starters, you get DC- 
operated (self-contained 
DC supply) mill-type con- 
tactors—at no extra cost. 
Exclusive Lire-Arc con- 
struction dissipates heat, 
provides longer contact 
life. Self-lubricating bear- 
ings plus simple design 
make maintenance ex- 
tremely easy. Another 
standard feature is lugs 


wiring diagram shipped with each starter shows 
exactly how to do it. 

Available in ratings up to 900 hp, Square D 
Size 6, 7 and 8 starters can be ordered as open 
devices, or in general purpose, dust-tight and 
water-tight enclosures. 


SQUARE D FOR A COMPLETE LINE 


which accommodate either 
... SIZE 00 THROUGH SIZE 8 


copper or aluminum cable. 


e The magnetic starters shown at right 
—which range from Size 00 through 
Size 5—plus the Size 6, 7 and 8 starters 
described above, add up to a complete 
Square D line for any AC motor appli- 
cation. 


Write for Bulletin 8536. Square D Company, ECaM Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J] COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 
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BEST BUY FOR 
AIR SUPPLY 


UP TO 5hp...NEW WORTHINGTON 
MONOBLOC 33 -COMPRESSOR 


Based on purchase price, on extremely long compressor 
life . . . and on safety, too . . . your best buy for a 1'A- 
to 5-h.p. air supply is the new Worthington MONoBLOC 
X-Compressor. 

First, the MONOBLOC saves you $30 or more for parts 
and labor because it comes completely wired. There’s 
no starting switch to buy and install and wire in. 

It’s more economical, too, because all your money 
goes to buying a quality motor, compressor, controls 
and tank. You don’t waste it on unnecessary belts, 
belt-guard, sheaves, long base and on the labor required 
for assembling them. 

Is floor space important to you? The MONoBLOC 
vertical tanks save over 60% of space required by old- 
style horizontal units. A 10” radius circle for the 60-gal, 
tank; a 12” radius circle for the 80-gal. tank. 

The MONoBLOC costs less to run. All power goes to 
the compressor—no power loss in belt friction. (No belt 
guards or belt replacements.) 

Of course, you want long compressor life. The 
Monos oc is built with the new Worthington X-Com- 
pressor design that virtually eliminates harmful vibra- 
tion. The wide-stance X-shape design reduces vibration 
to the point where a coin can be balanced on the unit 
during starting, running and stopping. 

A silicon-treated filter element removes over 99% of 
the dirt from incoming air—the most dangerous source 
of compressor wear. Tapered roller bearings cut friction. 
The large lubricating oil sump permits better cooling, 
less danger from low oil supply. These and other 
design features assure extremely long compressor life. 

We and our distributors are ready and happy to show 
you why there’s no better way of buying cheap air 
today. Call the Worthington Distributor listed in your 
Yellow Pages. Worthington Corporation, Section 34-8, 
Holyoke, Massachusetts, 


WORTHINGTON 
PRODUCTS THAT WORK FOR YOUR PROFIT 
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